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History shows that the long path of medicine has never been pre- 
dictable. In general, it has followed the advancement of civilization. 
Starting, so far as is known, in Egypt, it passed to Greece and went 
on to Rome. During the chaos of the Middle Ages, the Arabs, espe- 
cially in Moorish Spain, carried on the traditions of Greece and Rome 
and greatly added to medical knowledge. With the Renaissance came 
the development of medicine in Italy; among the governing guilds of 
Florence was a guild composed of physicians and apothecaries. During 
the next few centuries the various centers of learning throughout 
Europe, principally in Italy, transmitted medical ideas rather widely 
through their traveling students and here and there added facts which 
were of some importance. Toward the end of the eighteenth century 
English physicians made the most noted contributions to medicine. In 
the first half of the nineteenth century they were superseded by the 
French. In the latter part of that century and in the beginning of the 
twentieth, Germany made unparalleled advances in the science of medi- 
cine. Today the United States is rapidly assuming an outstanding 
position, but at no time in the world’s history has there been a more 
general scientific advance in medicine in all countries than at present. 

Pediatrics began to take a special position in Germany late in the 
nineteenth century and at the beginning of the twentieth. It is true 
that before that time the clinical aspects of pediatrics had advanced 
in many countries, but usually only as a part of obstetrics or of internal 
medicine. It is also true that at least one book on the diseases of child- 
hood was printed before 1500 and that many works dealing with the 
subject were scattered through the next two centuries, but it is apparent 
that they were meant to be used not by specialists but by general prac- 
titioners. As I have said, it was only toward the end of the nineteenth 
century that the medical schools of Germany developed outstanding 


Read at the meeting of the American Pediatric Society, Skytrap, Pa., April 
28, 1939. 
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departments of pediatrics. In point of time, therefore, pediatricians 
are practicing a new branch of medicine. 

In the development of pediatrics more and more emphasis is rapidly 
being placed on conditions affecting the newly born infant. In previous 
times the problems of the newborn child have been the province of the 
obstetrician, a field in which he has taken comparatively little interest 
and to which he has contributed little. Only since the newborn period 
has come to be the concern of the pediatrician has much scientific and 
clinical interest been directed toward it and toward the solution, though 
in part only, of many of the problems which affect it. 

The American Pediatric Society is entering on the second half- 
century of its existence. The contributions of the members of this 
society to pediatrics have been many and creditable, as was detailed by 
the president at the last meeting. The future probably holds much in 
store for us and not the least of these advances can be envisaged in 
the scientific approach to the problems of the newborn, both laboratory 
and clinical. 

To these problems the pediatrician brought a new attitude. Obstet- 
rics is essentially a surgical specialty and as such is concerned largely 
with therapy. The obstetrician is not as a rule of an investigative turn 
of mind. His problems are largely mechanical, and his interest lies in 
anatomy and pathology. His ideals of cleanliness and prevention of 
infection are largely those of a person who all his professional life 
has had to do with antiseptics. Many problems of the newborn are 
especially fitted for solution by a physician with such an attitude; some 
ef these are the treatment of the cord, the prevention of generalized 
infections and the care of many congenital deformities and obstetric 
injuries. However, one could not expect the obstetrician to be much 
interested in the physiology of the transition from the parasitic existence 
of the fetus to the independent existence of the newly born child nor 
in the physiologic and pathologic changes which take place at this period. 
Obstetricians have added much to knowledge of the newborn age, but 
pediatricians must add much more to bring it to the level to which the 
science of medicine has advanced in regard to other age periods. 

With respect to the care of the skin of the newborn, recent clinical 
investigations of Sanford * have revolutionized the attitude. His observa- 
tions showed pretty conclusively that refraining from bathing the new- 
born resulted in a reduction of cutaneous infections. However, his hope 
that this meant a protection against pemphigus neonatorum is not 
justified, since recently there has been a small mild epidemic of this 
disease in hospital wards. So far as I know, the question of vaginal 
infection as a cause of this condition has not been thoroughly investi- 


1. Sanford, H. N.: J. Pediat. 11:68, 1937. 
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gated. Yet in spite of the protests of the obstetricians, this possibility 
should be thoroughly examined. It is a hard problem to meet, but 
perhaps some ingenious person will be able to work out the proper 
solution. When one considers the number of epidemics which occur 
and the failure of all efforts to prevent them, one realizes that certainly 
all sources of infection must be investigated if the problem is to be 
solved. 

During the past decade there has been a growing belief that knowl- 
edge of nutrition is sufficiently exhaustive to warrant artificial feeding 
of newly born infants. This is a most important decision. Aside from 
the fact that artificial feeding increases the proved danger of that rare 
condition tetany of the newborn, as well as the possibility of allergic 
predisposition, there is the disadvantage that if breast feeding is not 
started in the newborn period it rarely is started later. This means, 
as statistics ? have shown, that the child is not protected against infec- 
tion as it would be if breast feeding were instituted. One cannot with 
complacence accept the dictum that the constituents of a complete diet are 
known. Nature’s method of nourishing babies with breast milk has for 
generations produced excellent results. To supplant this milk with 
artificial food is, to say the least, a daring experiment, of which con- 
servative physicians cannot approve unless it is proved to be harmless, 
Probably the attitude engendered by this false security has been the 
prime factor in reducing the number of children fed by breast. Even 
though the increased use of anesthesia and sedatives in labor has resulted 
in a certain lethargy on the part of the child, most mothers can nurse 
their babies if they wish and if they are urged. There seems to be an 
attitude of defeatism toward this subject. Many physicians have stated 
that the modern mother has so much to do that she cannot take care of 
the child at the breast. Others have claimed that the glandular tissue of 
the breast is fast becoming atrophic and that this function of the race 
is rapidly changing. I am sure that these opinions, as yet unsupported 
by scientific evidence, are not justified and that the confidence of physi- 
cians that mothers can still nurse their babies will result in inestimable 
benefit to the children. The number of children born in hospitals has 
greatly increased. This has rendered it easy to prepare formulas and 
has created in the minds of the attendants a different attitude toward 
the infant. Probably because hospitals are especially meant to take 
care of sick persons, there has been a marked tendency to exaggerate 
certain phases of newborn life, principally crying and loss in weight. 
Both of these phenomena are normal, and it requires much experience 


2. Grulee, C. G.; Sanford, H. N., and Schwartz, H.: Breast and Artificially 
Fed Infants: Study of Age Incidence in Morbidity and Mortality in Twenty 
Thousand Cases, J. A. M. A. 104:1986 (June 1) 1935. Grulee, C. G.; Sanford, H. 
N., and Kantor-Amtman, J.: J. Pediat. 6:825, 1935. 
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to determine when they pass the normal degree. The nurse, being in 
constant contact with the infant, is of course especially affected by these 
two symptoms; consequently she tries to control them both by giving 
_ a bottle under circumstances which do not justify its use. As it is much 

easier to take milk from the bottle, the infant refuses to draw it from 
the breast. The mechanism which is most efficient in developing the 
flow of breast milk is therefore curtailed, and as a consequence the 
breasts do not develop as they should. In the wards I have found that 
the simple practice of keeping the bottle from the newborn baby for 
the first week has resulted in a marked increase of breast feeding. Of 
course there are exceptions to this rule. The important thing is not the 
rule but the mental attitude. 

On the question of intracranial hemorrhage of the newborn I have 
expressed myself so frequently that I shall not repeat the arguments 
here. It seems to me, however, that one must be extremely careful in 
making this diagnosis, which is probably not justified in the majority of 
instances. Of course, this depends to a degree on the definition of intra- 
cranial hemorrhage. That probably most children who come into the 
world have an occasional petechial hemorrhage in the membranes cover- 
ing the brain or in the brain itself is probably true, but to designate this 
as intracranial hemorrhage of the newborn is begging the question. 
What I am speaking of is especially large hemorrhages, subarachnoid or 
subdural or even penetrating the brain substance, which cause destruction 
of brain tissue in large areas and which may produce physical or mental 
defects. In many cases autopsy is performed, and of course in these 
instances that diagnosis cannot be questioned. The important questions 
are: How many of the patients survive, and how is one to determine 
whether the nervous symptoms and findings are produced by a temporary 
condition, such as edema of the brain, or a ‘permanent one, such as 
hemorrhage or defect of the brain? The physical manifestations of 
these conditions are notably so deceptive and the spinal fluid findings are 
so unreliable at the newborn age that only in the exceptional case can 
one obtain information leading to a diagnosis. I should like to make a 
plea for conservatism with respect to this situation. The physician is 
justified if in his anxiety to lessen the blow to the patient’s parents he 
informs them that the cause of physical or mental defect is intracranial 
hemorrhage ; but it is quite another thing for him to make this diagnosis 
without sufficient evidence, especially since pediatric literature testifies 
that intracranial hemorrhage is not a frequent cause of defects, either 
physical or mental. I have been informed that decompression operations 
are again being tried for the purpose of relieving this condition. It is 
true that any measure is justifiable which gives hope of relief. The 
difficulty, of course, is that the diagnosis is uncertain in the majority of 
instances and that in most cases it can be made only after the brain has 
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been damaged. Over twenty years ago I tried decompression in 4 or 5 
cases and came to the conclusion that intracranial hemorrhage could 
neither be diagnosed nor relieved. It is to be hoped that present attempts 
will be more successful. 

When it comes to the question of infections, the scene has shifted. 
Stress is no longer laid on infections of the umbilical cord or on general- 
ized infections from that port of entry, but there is concern regarding 
infection of the skin, of the respiratory tract and of the gastrointestinal 
tract. Why? The reason seems to be that a much larger proportion 
of children are now born in hospitals. Where the surgical technic has 
been so stressed, it is natural that infections of the umbilical cord should 
be reduced almost to the vanishing point. However, the gathering of 
the children into one room exposes them to the transference of infec- 
tions from one to the other, and as a consequence there are from time 
to time small epidemics of pemphigus, of pneumonia or of other respira- 
tory infections or, especially of late years, of gastrointestinal infections. 
The mortality is high and the danger great. Only the strictest sort of 
supervision in the nursery can prevent these infections, and even this 
is not sufficient to eliminate them entirely. The gastrointestinal infections 
remind me of the summer diarrhea which was seen twenty to thirty 
years ago and which fortunately is infrequent now. I am persuaded 
that the great factor in the production of this diarrhea is the use of 
artificial food and that if breast nursing is adhered to it can be largely 
prevented. However, I have no proof that this is true and offer it only 
as a possiblé solution. 

A local infection which in the past caused untold misery is gonorrheal 
ophthalmia. This condition has been widely prevented by well known 
methods ; if they have not been 100 per cent effective, at least they have 
been so successful that the infection is rarely seen nowadays. The recent 
reports by Adler *® and Willis* give hope that this condition too may 
succumb to sulfanilamide. : 

One should not disregard entirely the general septic infections of 
the newborn. It is some years since I have seen real generalized sepsis. 
The painstaking work of Dr. Dunham ® in this field is outstanding. 
The interesting clinical differentiation between streptococcic and staphy- 
lococcic infections at the newborn age is of the highest importance. 
In my experience, as in Dr. Dunham’s, staphylococcic septicemia is not 
always fatal. Unquestionably some of these children live in spite of an 
apparently overwhelming infection of the blood. Even though the new- 


3. Adler, E. L.: Treatment of Gonoccic Infections in Children with Sulf- 
anilamide, Am. J. Dis. Child. 56:1242 (Dec.) 1938. 

4. Willis, T.: Yale J. Biol. & Med. 10:275, 1938. 

5. Dunham, E. C.: Septicemia in the Newborn, Am. J. Dis. Child. 45:229 
(Feb.) 1933. 
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born infant seems to have little resistance to disease and apparently 
has a poor mechanism for development of immune reactions, the child 
is still able in certain cases to overcome infection of a type which 
would be rapidly fatal in older patients. 

Probably the most baffling condition of the newborn is congenital 
deformity. Of course, the only means of attacking this problem is pre- 
vention. In the present state of medical knowledge, cure is out of the 
question. Before one can prevent or attempt to prevent deformities, 
one must know whether they -result from defects of germ plasm or 
from adverse conditions in utero. The most important are defects of 
the brain; their frequency is rather hard to determine because of the 
tendency to ascribe all mental defects to intracranial hemorrhage. How- 
ever, it is certain that a fair proportion of these defects are congenital, 
representing a problem which at the present time seems almost insolvable. 
But considering what medical progress:has accomplished within the last 
twenty-five to thirty years, one may at l¢ast look forward with a modicum 
of hope. 


I now come to certain conditions which apparently are peculiar to 
the newborn. No attempt will be made to detail all of these, but one 
or two examples are outstanding. Hemorrhagic disease has long been 
a problem. Unless all signs fail, this condition is far less frequent than 
previously. The reason for this is not apparent. It should be remem- 


bered, however, that during the last few years diets have become more 
and more adequate from the standpoint of vitamins. It has been sug- 
gested that the lack of some element in the vitamin B complex in the 
diet of the mother may be responsible for the appearance of hemorrhagic 
disease in children. How much truth there is in this cannot be stated at 
present, but it seems likely that some such simple explanation will 
eventually answer the question. 

In recent years more and more attention has been demanded by the 
anemias. Although only recently have the anemias of the newborn 
attracted much notice, they are now the subject of inquiry. Whether a 
simple anemia is etiologically to be grouped with the severe anemias of 
icterus gravis or of erythroblastosis neonatorum is a question. It is 
true that many gradations from the simple to the more severe forms 
have been reported. No one as yet has suggested any cause. Whether 
these conditions are becoming more frequent or simply are being noticed 
more frequently is not evident. It may be that the difference between 
them is a difference of degree and not of kind, that in simple anemias 
the destructive process has not reached the stage of the more severe 
types and that the amount of irritation of the bone marrow depends on 
the degree of action of the toxic factor, whatever that may be. The 
question of icterus too, with respect both to these conditions and to the 
more simple conditions, is still in doubt. It seems likely that the two 
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most important factors are destruction of red blood cells and of hemo- 
globin and immature or insufficient action of the liver. Recently there 
has been in the wards a child with a typical picture of erythroblastosis 
neonatorum but in addition with all the signs of congenital atresia of 
the bile ducts. This, of course, raises the question whether the two 
conditions are concomitant or whether the erythroblastosis in some way 
is due to impairment of hepatic function resulting from the atresia of 
the bile ducts. Much is yet to be done in the study of these conditions. 
Occasionally there is a rapidly fatal aplastic type of anemia in a newborn 
child, a condition which is hard to connect either etiologically or clinically 
with the other types of anemia mentioned. 

As to the mental and emotional reactions of the newborn almost 
nothing is known. This is a hard field in which to work, but gradually, 
by modern methods, a few facts are being obtained. It is not known 
how the different methods of care and handling at the time of birth and 
thereafter influence the nervous system of the child. Do they affect its 
entire after-life? Does, for instance, the shock of circumcision produce a 
serious reaction on the nervous system of the newborn infant that will 
influence his later life? It may take some years to determine whether 
such shocks have any effect on the immature nervous system during its 
development. 

A few of the important questions have been discussed. Many others 
have been left out, but there are certain things that can already be said 
regarding newborn infants and the trend of investigation in this field. 
Within recent years two profound changes have taken place with respect 
to the care of these infants: (1) in the United States they are now 
largely hospital patients, and (2) there is a marked tendency for them 
to be placed in the hands of the pediatrician. These two circumstances 
combined should lead to a much more thorough investigation of this 
period of life and should in the end bring about a much more adequate 
conception of the newborn and their problems. As pediatricians we have 
but scratched the surface. The future is wide open for advance. Shall 
we take advantage of this opportunity ? 





DIAGNOSIS OF CONGENITAL CARDIAC DEFECTS 
IN INFANCY 


A STUDY OF THIRTY-TWO CASES WITH NECROPSIES 


RACHEL ASH, M.D. 


IRVING J. WOLMAN, M.D. 
AND 
RALPH S. BROMER, M.D. 
PHILADELPHIA 


In an attempt to evaluate the diagnostic features associated with 
congenital cardiac disease in infancy, the data on all infants with con- 
genital cardiac defects who have come to necropsy in the Children’s 
Hospital of Philadelphia since 1922 have been reviewed. We have 
selected the cases, 32 in all, the records of which present sufficient 
information to permit correlation of the clinical, roentgenologic and 
pathologic aspects of the cardiac lesions. Instances of delayed closure 
of the ductus arteriosus within the first weeks of life, of “probe patency” 
of the foramen ovale and of idiopathic hypertrophy have not been 
included. 

The 32 children were admitted to the ward services of a number of 
pediatricians. Some of them, moribund on admission, were examined 
only by members of the resident staff. When variations were noted in 
the descriptions of physical signs we have chosen the signs recorded 
by the most experienced observers. The cardiac specimens in 25 cases 
were still available and were reexamined, special attention being paid 
to the size arid position of the various cardiac chambers and vessels in 
order that the data might be correlated with the roentgen appearances. 
Unfortunately, in many instances, particularly in the earlier cases, only 
anteroposterior views of the heart were available and electrocardi- 
ographic tracings were lacking. 

The case summaries in the accompanying table have been grouped 
(with possibly a single exception) in accordance with the clinical 
classification suggested by Abbott and Dawson.* 


Read at a meeting of the Philadelphia Pediatric Society, Jan. 10, 1939. 

From the Children’s Hospital and from the Department of Pediatrics, School 
of Medicine, University of Pennsylvania. 

1. Abbott, M. E., and Dawson, W. T.: The Clinical Classification of Con- 
genital Cardiac Disease, with Remarks upon Its Pathological Anatomy, Diagnosis 
and Treatment, Internat. Clin. 4:156 (Dec.) 1924. 
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Group 1. No cyanosis: Cases in which there was no abnormal com- 
munication between the arterial and the venous circulation. 

Although in several instances coarctation of the aorta and in another 
right-sided aortic arch occurred in association with more complicated 
anomalies, no case in the present series falls solely into group 1 except, 
perhaps, case 17. We have followed the precedent of Abbott and Daw- 
son in placing this example of uncomplicated stenosis of the pulmonic 
valve in group 3 with the more complicated forms of pulmonary stenosis. 

Group 2. Transient or delayed cyanosis (cyanose tardive): Cases 
of arterial-venous shunt, in which transient or terminal reversal of flow 
may occur under conditions producing rise of pressure within the right 
side of the heart. 

In our first 13 cases the anomaly permitted an arterial-venous shunt 
under normal conditions of circulation. 

Group 3. Cyanosis: Cases of permanent venous-arterial shunt with 
retardation of the peripheral blood flow. 

In case 14, in which there were a patent foramen secundum and a 
misplaced secondary septum forming an accessory atrial chamber, 
cyanosis was present because of the entrance of the pulmonary veins 
into this accessory chamber. Oxygenated blood was shifted back to the 
right atrium through the patent foramen, and only a small fraction passed 
through the minute orifice leading into the left atrium. The left side of 
the heart and aorta remained rudimentary, and cyanosis and circulatory 
failure occurred early in life. In case 15 there was a similar inadequate 
supply of blood to the systemic circulation owing to hypoplasia of the 
aortic and mitral valves. In all remaining instances the cardiac defects 
were such as to permit mixed venous and arterial blood to enter the 
systemic circulation (table). 

ANALYSIS 


Of late years there has developed a feeling of optimism as to the 
possibility of diagnosing congenital cardiac defects. In a recent analysis 
of necropsy records from the Massachusetts General Hospital McGinn 
and White? reported that the correct diagnosis was not made or sug- 
gested in any case observed more than fifteen years prior to the writing 
of their paper, whereas of cases observed in the immediately preceding 
fifteen years the correct diagnosis was made or suggested in 48 per cent, 
if anomalous coronary arteries and abnormalities of the heart valves, 
such as diminution or increase in number of leaflets, were not con- 
sidered. Of cases of congenital heart disease observed by members of 
the staff of the clinic for persons with cardiac diseases the correct diag- 


2. McGinn, S., and White, P. D.: Progress in the Recognition of Congenital 
Heart Disease, New England j. Med. 214:763 (April 16) 1936. 
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nosis was made or suggested in 85 per cent. This Boston series included 
cases of idiopathic hypertrophy ; it was, moreover, a study of both adults 
and children. 

Review of the completed records of the present series of infants with 
congenital cardiac defects throws into clear relief the difficulties which 
attend diagnosis. Of the 32 cases the correct diagnosis was made or 
suggested in 14, or 43.7 per cent. In 3 the possibility of a congenital 
cardiac lesion was not suspected; in 3 others the presence of such a 
lesion was surmised but not definitely diagnosed. In 5, congenital 
defects were recognized but the diagnoses proved incorrect. In 7 con- 
genital heart disease was diagnosed without mention of any specific 
lesion ; in this last group several patients were moribund when brought 
into the hospital and died before adequate clinical observations could 
be made. Of 22 infants under observation more than twenty-four hours 
in whom congenital heart disease was suspected, a correct diagnosis was 
made or suggested for 12, or 52 per cent. Of the 8 infants examined 
by one of the staff physicians of the clinic for patients with cardiac 
diseases the correct diagnosis was made for 5, or 62.5 per cent and 
was suggested in part for a sixth. 

The present series is sufficiently large to permit critical evaluation of 
the features generally accepted as being of diagnostic significance in the 
study of congenital lesions of the heart. 

Cyanosis.—In group 2 (cyanose tardive) (13 infants; cases 1 to 13 
inclusive), in which the intracardiac shunt was normally from the 
arterial to the venous side and no reason for cyanosis appeared, the 
average age at death was 7 months. All but 2 of the infants died of 
pneumonia. Five of those with pneumonia never manifested cyanosis 
(cases 3, 6, 8,9 and 10). Three others with pneumonia and a child who 
died of miliary tuberculosis became deeply cyanotic only during the 
terminal twenty-four to forty-eight hours (cases 1, 5,7 and 11). The 
2 infants with confluent atrioventricular septal defects displayed tran- 
sient attacks of deep cyanosis within the final two weeks of life (cases 
12 and 13). In the intervals between attacks the color of the skin and 
mucous membranes was normal. One child (case 2), cyanotic once 
during an attack of pneumonia, had become acyanotic before his death 
(from staphylococcic septicemia). The other child, in whom necropsy 
revealed no evidence of pneumonia (case 4), showed persistent 
increasing cyanosis from the second month of life until death at the 
age of 4 months. A wide open foramen ovale permitted the passage of 
arterial blood from the left side of the heart, and an anomalous pulmo- 
nary vein brought more arterial blood into the innominate vein to empty 
into the right atrium. With such a double burden, failure of the right 
ventricle must have occurred early in life, judging by the marked chronic 
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passive congestion observed in all the viscera. Cyanosis in this infant 
was therefore largely of peripheral origin, though with the rise of pres- 
sure in the right side of the heart some degree of venous-arterial shunt 
must have occurred in the last weeks of life. 

In 92.3 per cent of the group, either no cyanosis was noted or 
terminal or transient cyanosis appeared in association with pneumonia. 
In only a single infant, described in the foregoing paragraph (case 4), 
did cyanosis persist and increase. Similarly, at the Johns Hopkins Hos- 
pital Leech * found either an absence of cyanosis or transient or terminal 
cyanosis in 96 per cent of the cyanose tardive group. 

Among the 13 children with venous-arterial shunt in whom the onset 
of cyanosis could be dated with accuracy, cyanosis was first recognized 
at an average age of 2 months, being noted in 5 during the first week. 
Excluding the child with the Eisenmenger syndrome, who was cyanotic 
only during terminal pneumonia, the first appearance of cyanosis 
occurred on the average during the fourth week of life. Transient 
attacks of cyanosis were present in 4 infants. In the majority, blueness 
was first noted in the lips and finger nails, becoming more intense on 
exertion and crying, but persisting with increasing degree and extent in 
the intervals between exacerbations. 

If, therefore, increasing or persistent cyanosis occurs in the first 
weeks of life as a result of a congenital cardiac defect, the probabilities 
are against the existence of a simple septal defect or a patent ductus 
arteriosus or both and in favor of the existence of an anomaly permitting 
the entrance of insufficiently oxygenated blood into the systemic 
circulation. 

Conversely, however, the absence of cyanosis does not rule out lesions 
permitting permanent venous-arterial shunt. As has been pointed out 
by Abbott, many infants with such a condition are not cyanotic at birth 
and may not manifest cyanosis for weeks, months or even years. Leech’s 
study showed that 16 per cent of patients with lesions supposed to 
produce constant cyanosis were entirely free from this symptom. In 
the present series there were 16 infants with lesions permitting the 
entrance of venous blood into the systemic circulation. Six of these 
infants showed no evidence of cyanosis during the first month of life 
(cases 16, 19, 20, 23, 26 and 28). One child with the tetralogy of 
Fallot (case 20) never manifested any cyanosis, although he survived 
for sixteen months. One infant with the Eisenmenger complex 
(case 16), who died at the age of 14 months, was cyanotic only during 
terminal lobar pneumonia. In a second case of tetralogy of Fallot 
(case 19) blueness was first noted at the age of 3 months. 


3. Leech, C. B.: Congenital Heart Disease: Clinical Analysis of Seventy- 
Five Cases from Johns Hopkins Hospital, J. Pediat. 7:802 (Dec.) 1935. 
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Age of 
Patient at 


Case Death 


1 


6 mo. 


Anomalies Observed at Necropsy 


Interventricular septal defect (6 mm. in 
diameter); dilated hypertrophied right 
ventricle; hypertrophied left ventricle; 
slight enlargement of right atrium; aorta 
slightly larger than pulmonary artery 


Patent foramen ovale (8 x 3 mm.); 
markedly dilated right atrium, right 
ventricle and pulmonary artery 


Patent foramen ovale “functionally 
open”; pulmonary artery larger than 
aorta 


Patent foramen ovale (1.5 em.); pul- 
monary vein emptying into innominate 
vein; right atrium and right ventricle 
markedly dilated (about three times as 
large as left) 


Patent ductus arteriosus (5 mm. in 
diameter); both ventricles hypertro- 
phied; dilatation of right atrium, right 
ventricle and pulmonary artery 
(larger than aorta) 


Patent ductus arteriosus (“size of lead 
pencil’’) 


Patent ductus arteriosus (size not 
specified) 


Patent foramen ovale (4 x 3 mm.); 
interventricular septal defect (8 mm.); 
dilated right atrium, right ventricle and 
pulmonary artery; pulmonary artery 
larger than aorta; left ventricle 
hypertrophied 

Interventricular septal defect; inter- 
auricular septal defect; patent ductus 
arteriosus; size of orifices and chambers 
not specified 


Interventricular septal defect (1.8 em); 
patent foramen ovale (12 x 10 mm.); 
patent ductus arteriosus; both sides 
hypertrophied; right side dilated; pul- 
monary artery larger than aorta; 
mitral and tricuspid valves fused 


Interventricular septal defect (1.3 cm.); 
patent foramen ovale; patent ductus 
arteriosus; right atrium and right ven- 
tricle larger than left; pulmonary 
artery larger than aorta 


Common atrioventricular canal (1.2 
em.); foramen ovale patent (1 ¢c1.); 
large dilated right atrium and right ven- 
tricle; aorta and pulmonary artery 
approximately equal; both ventricles 
hypertrophied 


Common atrioventricular canal (0.7 x 
1.8 em.); foramen ovale (3 mm.); right 
atrium and right ventricle dilated; pul- 
monary artery larger than aorta; 
both ventricles hypertrophied 


Triatrial heart; patent interauricular 
foramen (1 em.); dilated right atrium 
and ventricle; rudimentary left atrium 
and yentricle; pulmonary artery 
larger than aorta 


Aortic and mitra] stenosis; rudimentary 
left side of heart; patent foramen ovale 
(1.5 em.); patent ductus arteriosus with 
small lumen; dilated right atrium, right 
ventricle and pulmonary artery 


Dextroposition of aorta; interventric- 
ular septal defect (1.1 em.); patent for- 
amen ovale (0.1 cm.); dilated pulmonary 
valve and artery 


Stenotic pulmonary orifice; pulmonary 
artery dilated beyond stenosis; large 
ascending aorta; slight coarctation; right 
atrium and ventricle larger than left 


' None 


Cyanosis 


Terminal 
with 
pneumonia 


Accompanying 
pneumonia; 
none terminally 


None 


Onset at 2 mo.; 
increasing 
until death 


Terminal 
with 
pneumonia 


Pulmonary 
area 

Present; loca- 
tion not 
specified 


None 


Terminal 
(patient died 
of miliary 
tuberculosis) 


None None 


Present; 
location not 
specified 


Nope 


pneumonia 


Terminal 
transient 
attacks with 
pneumonia 


Ter~ : 

t asient 

a .acks with 
pneumonia 


Recurrent 
transient 
attacks—onset 
at 3 weeks 


Onset at 
4 weeks; 
gradually 
becoming 
persistent 


pneumonia 


“Precordial” 


——— 


Murmur 
Best Heard 


Left of sternum 
third and fourth 
intercostal spaces 


**All over precor- 
dium” 


First interspace 
on left 


Third interspace 
on left 


Pulmonary area 


Pulmonary area 


Second and third 
interspaces on 
left 


Third interspace 
on left 


Pulmonic area 


“Rough murmur”; 
location not 
specified 


No murmur 


Midsternum; third 
and fourth inter- 
spaces right and 
left of sternum 


Fifth interspace 
4 cm. from 
sternum 


No murmur 


At 3 months, left 
of sternum; at 
6 months, pul- 
monic area 


At 7 months, mid- 
sternum; at 13 
months, base 


Pulmonic area 





* This case has been reported (Abbott, M., in Blumer, G.: Bedside Diagnosis, Philadelphia, W. B. Saunders 
Company, 1928, p. 408). 
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Roentgen Enlargement 


Anterior Lateral Mediastinal 


as — ~ 








Second Hemo- Electro- Left Left 
Pulmonie globin, cardio- Lower Median Ante- Pos- 
Sound Red Cells per Cent gram Are Are rior terior Right Left 


Normal 4,250,000 70 Moderate 0 + ++ 0 + 0 
right axis 
deviation 


Normal 3,420,000 


4,550,000 


On admission, ‘ . No film 
4,300,000; 
terminal, 
3,920,000 


Increased 3,460,000 


Increased 


Normal Slight 
right axis 
deviation 


On admission, 
terminal, 
3,580,000 


eceesceee ve No film 


Normal Films destroyed 


Normal Terminal, Narrow 
2,900,000 


Normal On admission, 
4,660,000; 
terminal, 
3,725,000 


Narrow 


Normal 


Increased 5,150,000 Films destroyed 


Normal Moderate 


right axis 
deviation 





indicates no enlargement; +, doubtful enlargement; +, slight enlargement; ++, moderate enlargement; 
+, marked enlargement. 
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Thirty-Two Cases of Congenj 


a, 
— 








Age of 
Patient at 
Case Death 


18 8 mo. 


19 3%yr. 


20 days 


6 wk. 


15 days 


Anomalies Observed at Necropsy 


Pulmonary atresia; patent ductus 


arteriosus; patent foramen ovale; hyper- 


trophied right ventricle 


Tetralogy of Fallot; stenosis of lower 
bulbar orifice (7 mm.); interventricular 
septal defect (1.5 cm.); hypertrophied 
right ventricle; dilated, hypertrophied 
right atrium 


Tetralogy of Fallot; hypoplasia of 
pulmonary artery and conus; interven- 
tricular septal defect (1.5 em.); tremen- 
dous dilatation of right atrium; hyper- 
trophy of both ventricles; large aorta 


Transposition of great vessels; patent 
foramen ovale; dilated, hypertrophied 
right atrium and right ventricle; hypo- 
plasia of left atrium and left ventricle 


Transposition of great vessels; patent 
foramen ovale (4 x 5 mm.); enormous 
right atrium; large right ventricle; 
aorta and pulmonary artery equal 


Transposition of great vessels; inter- 
ventricular septal defect (1.2 em.); 
bicuspid pulmonic valve; both sides 
hypertrophied and dilated, right larger 
than left; aorta larger than pul- 
monary artery; right aortic arch 


Transposition of great vessels; fora- 
men Ovale and ductus arteriosus 
normally patent; left ventricle slightly 
larger than right; aorta larger than 
pulmonary artery 


Transposition of great vessels; inter- 
ventricular septal defect (6 mm.); fora- 
men ovale patent (7 mm.); right atrium 
larger than left atrium; left ventricle 
larger than right ventricle; pulmonary 
artery larger than aorta 


Transposition of great vessels; inter- 
ventricular septal defect (1.1 em.); 
right atrium larger than left atrium; 
enormous left ventricle; small right 
ventricle; pulmonary artery larger 
than aorta 


Transposition of great vessels; pulmo- 
nary atresia; interventricular septal 
defect (8 mm.); right atrium larger 
than left atrium; left ventricle larger 
than right ventricle; large aorta; 
atresic pulmonary artery 


Transposition of great vessels; inter- 
ventricular septal defect (0.9 cm.); fora- 
men ovale patent (0.2 x 0.7 em.); left 
ventricle larger than right; pulmonary 
artery larger than aorta 


Pulmonary artery and aorta from right 
ventricle; interventricular septal defect 
(1 em.); patent foramen ovale (1 cm.); 
patent ductus arteriosus; small left ven- 
pio pulmonary artery larger than 
aorta 


Pulmonary artery and aorta from right 
ventricle; interventricular septal defect 
(4 mm.); patent foramen ovale; pul- 
monary artery larger than aorta 


Transposed great vessels rising from 

single ventricle; patent foramen ovale; 
patent ductus arteriosus; pulmonary 

artery larger than aorta; coarctation 
of aorta below site of left subclavian 

artery 


Aorta (dextroposed) and pulmonary 
artery from right ventricle; interven- 
tricular septal defect (6 mm.); patent 
foramen ovale (5 <x 9 mm.); patent 
ductus arteriosus 


Cyanosis 


From birth 


Beginning at 
% months, 
becoming 
constant 


None 
From birth 


At birth; dis- 
appeared; 
terminal with 
pheumonia 
From 1 month 


From birth 


From birth 


Onset at 2 
months; slight, 
only on 
exertion 


Onset at 
5 days 


Onset at 
1 month 


Present; 
onset ? 


Onset at 
4 days; 
transient 
attacks 


Thrill 


None 


Present; 
location not 
specified 


Second, 
third, fourth 
interspaces 
to left of 
sternum 


None 


Lower part 
of sternum 


Murmur 
Best Heard 


Fourth inter- 
space left of 
sternum 
“Over entire 
chest” 


At base and to 
left of sternum 


At 10 weeks, pul- 
monary area; 7 
months, third left 
interspace; term- 
inally at apex 


No murmur 
(terminal) 


Midsternum and 
second right 
interspace 


No murmur 


Lower sternum 


Midprecordium 


No murmur 


No murmur 


“Over precordium” 
and to right 
of sternum 


“Entire precor- 
dium” 


No murmur 














Hemo- 
globin, 
per Cent 


Second 
Pulmonie 


Sound Red Cells 


Terminal 
(with Strepto- 
eoccus viridans 

meningitis) 

4,420,000 


5,530,000 


Normal At 7 months, 
900,000; 


terminal, 
4,500,000 


Terminal, 
5,400,000 


Increased 


6,610,000 


Normal 


Normal 


Normal! 


Norma! At 1 month, 
6,120,000; 
terminal, 
3,600,000 


Normal 


Roentgen Enlargement 








Anterior 
—_- 


Lateral 





Left 
Median 
Are 


Left 
Lower 
Are 


Electro- 
cardio- 
gram 


Pos- 
terior 


Ante- 
rior 


+++ + ++ = 


Slight 
right axis 
deviation 


right axis 
deviation 


No film 


Slight 
left axis 
deviation 


No axis 
deviation 


No roentgen examination 





Mediastinal F 
————_—_ 


gepeen 


Right Left 


0 + 


Narrow 


Narrow 
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Two infants with transposition of the great vessels showed no 
cyanosis during the first month of life (cases 23 and 28) ; a third, not 
until the age of 2 months (case 26); a fourth (case 22): was cyanotic 
at birth and soon became of natural color but again manifested cyanosis 
during terminal bronchopneumonia at the age of 6 months. 

In infants with transposition of the great vessels the degree of 
cyanosis is inversely proportional to the size of the associated defect. 
The small interventricular septal defect in case 25 permitted only a 
slight shunt of arterial blood into the aorta through the right ventricle. 
The infant became a true “blue baby,” exhibiting extreme cyanosis when 
she died at the age of 2 months. In case 26 a large interventricular 
defect was so situated that the blood from the left ventricle was shunted 
directly through the defect into the transposed aorta. When this child 
died, at the age of 9 months, she had never shown more than mild 
cyanosis of the lips and finger nails, brought out by crying. 


Polycythemia.—Polycythemia may precede cyanosis. When present, 
this sign indicates venous-arterial shunting of blood even when cyanosis 
is not apparent. Thus, in case 20 the high erythrocyte count (5,530,000 
per cubic millimeter) served as a basis for confirmation of the other 
clinical findings suggestive of pulmonary stenosis with an interventric- 
ular septal defect and assisted in making the correct diagnosis before 
death. The low color index in this case was attributed to the coexistent 
severe infection. 

The blood picture, however, presents many opportunities for ‘error. 
The red cell counts and hemoglobin levels are high normally in the first 
week of life and may be high later after dehydration and concentration 
of the blood. On the other hand, anemia developing from infection or 
nutritional inadequacies may efface antecedent polycythemia. For 
example, in case 29 an erythrocyte count of 6,120,000 per cubic milli- 
meter with hemoglobin 106 per cent fell within three weeks to 3,600,000 
with hemoglobin 62 per cent after the development of hemolytic strepto- 
coccic empyema and peritonitis. 

Clubbing of the fingers and toes is usually preceded by an appreciable 
degree of cyanosis and may not make its appearance for months or even 
years after cyanosis has become manifest. In regard to infants it is not 
a dependable finding. 

Thrills —In the present series a thrill was palpated in 8 cases, or 
25 per cent. : 

A thrill is a valuable indication of the existence of an organic lesion. 
Its point of maximal intensity may serve as a guide to the location of the 
lesion—at the base to the right in cases of aortic or subaortic stenosis ; 
below the left clavicle in cases of patency of the ductus arteriosus and 
pulmonary stenosis; to the left of and below the midsternum in cases of 
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interventricular septal defect. Thrills may not become evident until late 
in childhood, and, conversely, thrills noticeable during infancy may dis- 
appear with the progression of the years. In infancy the lesions most 
likely to be accompanied by a thrill are patency of the ductus arteriosus 
and pulmonary stenosis. The anomaly least likely to be associated with 
a thrill is some defect in the interatrial septum, such as patency of the 
foramen ovale. 

Murmurs.—The murmurs associated with congenital cardiac defects 
in early infancy are usually systolic blowing sounds heard diffusely over 
the entire precordial area without any obvious point of origin. Later in 
life these may assume more typical characteristics. If localization occurs, 
the murmur caused by an interventricular septal defect is loudest to the 
left of the sternum, at the level of the third and fourth interspaces 
(case 1) ; the murmur associated with patency of the ductus arteriosus 
or with pulmonary stenosis becomes maximal at the base in the first, the 
second and occasionally the third interspace on the left (cases 5, 6, 7 
and 17); and the murmur associated with patency of the foramen ovale 
is of variable location (cases 2, 3 and 4). Roesler’s * conclusion, after a 
comprehensive study of all cases of interatrial septal defect reported in 
the literature up to 1933, was that if a murmur characteristic of this 
lesion exists it is midsternal, systolic and probably partly diastolic. 

In infancy the murmur associated with patency of the ductus 
arteriosus may be sufficiently prolonged to last through the greater part 
of the cardiac cycle, but it rarely has the vibratory quality of the typical 
machinery murmur heard in later life. We have had under our observa- 
tion a child who in infancy presented an atypical systolic blowing sound 
maximal to the left of the sternum. This murmur gradually receded 
toward the base, becoming rougher and more vibratory, until after four 
years it had assumed the characteristics of the typical “machinery” or 
“train-in-the-tunnel” murmur. Even within the early months of infancy 
a murmur may shift in position. The child in case 15, for instance, at 
the age of 3 months presented a murmur maximal to the left along the 
extent of the sternum. At the age of 6 months this was definitely louder 
in the pulmonic area. At necropsy there was observed a heart with 
rudimentary left chambers, a widely patent foramen ovale and a ductus 
arteriosus which was patent but had an extremely narrow lumen. It is 
possible that as the lumen of the ductus arteriosus contracted the murmur 
at the base became more evident. 

The murmur associated with an interventricular septal defect is not 
as a rule audible in the vessels of the neck. For this reason in case 26 
the true diagnosis was missed because the murmur was transmitted into 





4. Roesler, H.: Interatrial Septal Defect, Arch. Int. Med. 54:339 (Sept.) 
1934, 
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those vessels. At necropsy the large interventricular:septal defect was 
observed to be so situated beneath the transposed aorta as to permit 
blood to pass through the septal defect directly into the great vessel. 

The murmurs associated with congenital cardiac defects can be so 
greatly altered by differences in size of orifices and by varying combina- 
tions of lesions that they must be considered inaccurate and potentially 
treacherous aids to diagnosis. Cardiac dilatation may also change the 
character of such murmurs. Not infrequently in case reports the state- 
ment is made that the murmur heard in a patient with a congenital 
cardiac defect was maximal at the apex. Many such patients were first 
examined during their terminal illness, when the signs were modified 
by the presence of heart failure. Thus, in case 21 the murmur at 10 
weeks was loudest in the pulmonic area; at 7 months, in the third inter- 
space on the left ; but at 9 months, when terminal bronchopneumonia and 
heart failure were present, it had become loudest at the apex. 

Many hearts with congenital defects present no murmurs (cases 11, 
22, 24, 27, 28, 29 and 32). We have under observation a 17 year old 
girl with classic signs of morbus caeruleus, in whom no cardiac murmur 
has ever been demonstrated. We have been following also 2 children 
who during infancy presented a systolic thrill and murmur in the third 
and fourth interspaces to the left of the sternum, interpreted as 
originating in an interventricular septal defect. In each case by the time 
puberty was reached both the thrill and the murmur had disappeared. 

In the presence of marked tachycardia such as occurs in the neonatal 
period or during infections, murmurs often cannot be detected, although 
later they may become obvious as the rate slows. The patient in case 23, 
observed at the age of 1 year by a competent cardiologist in another 
hospital, had at that time well marked murmurs. When the child was 
examined in a critical condition shortly before death the cardiac rate 
was very rapid and no murmurs could be distinguished. Of the infants 
in the present series described as presenting no murmurs 2 were seen 
only within a few hours of death; 3 others were admitted and died within 
the neonatal period. 

Electrocardiogram.—Probably the only cardiac anomaly always asso- 
ciated with a characteristic electrocardiogram is mirror picture dextro- 
cardia. In this condition lead I resembles the normal lead I with reversal 
of polarity and the curves of leads II and III replace each other. Other 
cardiac defects may or may not show abnormalities. 

During childhood it is rare for more than a slight degree of right 
axis deviation to develop in association with acquired cardiac lesions. 
Marked right axis deviation usually indicates a congenital lesion. How- 
ever, the degree of deviation gives no clue to the nature or location of 
the lesion. 
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It is frequently stated that pulmonary stenosis produces an exagger- 
ated degree of right axis deviation, in contrast to patency of the foramen 
ovale, in which the axis change is only moderate. In infancy this rule is 
not constant. The electrocardiogram in case 20 (tetralogy of Fallot) 
showed only a slight tendency to right axis deviation, whereas those in 
case 1 (uncomplicated interventricular septal defect) and case 16, 
(Eisenmenger complex) showed greater deviations. Some degree of 
right axis deviation is probably always associated with pulmonary 
stenosis. The absence of right axis deviation in the electrocardiogram 
of a cyanotic infant would indicate the existence of lesions of more 
serious prognostic significance, such as atresia of the pulmonary or the 
tricuspid valve or transposition of the great vessels in association with 
a large left ventricle. 

When the electrocardiogram shows left axis deviation a clue is pre- 
sented to indicate the existence of one of the rarer lesions associated 
with enlargement of the left ventricle. In the noncyanotic infant the 
cause may be aortic stenosis or coarctation. More commonly, in the 
cyanotic infant transposition of the great vessels or atresia of the pulmo- 
nary valve with or without atresia of the tricuspid valve will be found. 
In 5 of 8 cases in the present series transposition of the great vessels 
was associated anatomically with predominant hypertrophy of the left 
ventricle. The left axis deviation noted in case 25 was of aid in ruling 
out the tetralogy of Fallot. In this instance the heart presented an 
enormous left ventricle with complete transposition of the great vessels. 
However, in case 26, with a similar combination of lesions and a left 
ventricle even larger, a normal electrocardiogram presenting no axis 
deviation was obtained. It is important to keep in mind that with 
enlargement of either the right or the left ventricle there may be no 
axis deviation. 

Other abnormalities, such as heart block and changes in the QRS 
complexes denoting intraventricular conduction defects or bundle branch 
block, may be observed (most frequently in association with inter- 
ventricular septal defect). 

Roentgen Findings ——Roentgenograms and fluoroscopic examination 
give valuable information concerning the size, shape and external con- 
tours of the heart, but accurate diagnosis demands complete information 
concerning the clinical as well as the roentgen findings. The roentgen- 
ologist can determine whether individual chambers of the heart are large 
or small and whether abnormal pulsations or other vascular changes are 
in evidence, but he should not be expected to identify intracardiac lesions. 

As a result of the increase in the cardiac shadow to the right of the 
sternum in the anteroposterior view, an enlarged right atrium gives rise 
to the appearance of a globular heart situated in the midposition. In 
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the noncyanotic infant the most frequent cause of such a globular heart 
is a defect of the interatrial septum, usually persistent patency of the 
foramen ovale (fig. 1). In the present series only a single heart with a 
definitely enlarged right atrium failed to show demonstrable increase in 
the cardiac shadow to the right of the sternum in the anteroposterior film 
(case 4). In this heart the rudimentary left atrium perhaps permitted 
posterior displacement of the enlarged right atrium. 





Fig. 1 (case 2).—In this case there was a patent foramen ovale measuring 
8 by 3 mm.; there were also hypertrophy and dilatation of the right atrium, right 
ventricle and pulmonary artery. The roentgenogram shows a normal mediastinal 
shadow, fulness of the left median arc and an increased cardiac shadow to the 
right of the sternum. The lateral view (not reproduced) showed forward bulging 


of the anterior or right ventricular surface without posterior enlargement. 


Enlargement of the conus of the right ventricle is always associated 
with some degree of fulness in the left median or pulmonic arc. Marked 
enlargement of the cardiac contour to the left not infrequently is due 
solely to hypertrophy of the right ventricle. This can be verified by 
noting anterior bulging of the cardiac shadow in the lateral or the oblique 
view, with no posterior cardiac enlargement (fig. 2). 
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Our experience corroborates the finding of Sgndergaard * that the 
position of the apex fails to differentiate between enlargement of the left 
and enlargement of the right ventricle. Sgndergaard cited the French 
school as stating that when only the left ventricle is enlarged the apex of 
the heart is displaced downward and slightly outward, remaining con- 
cealed by the diaphragm even under deep inspiration, whereas with hyper- 
trophy only of the right side the apex is rounded and displaced upward 
and laterally so that it lies above the diaphragm. We have found that 
either position of the apex may occur with hypertrophy of either 
ventricle. 

Aneurysmal dilatation of the pulmonary artery (fig. 3) from any 
cause reveals itself as a rounded prominence in the pulmonic region. 
In the present series it was associated respectively with (a@) patency of 








Fig. 2 (case 21).—In this case there were complete transposition of the great 
vessels, patency of the foramen ovale, hypertrophy and dilatation of the right 
atrium and right ventricle and hypoplasia of the left atrium and left ventricle. 
Roentgen examination showed a normal mediastinal shadow, a slight increase of 
the cardiac shadow on the right side, prominence of the median arc and marked 
enlargement of the lower arc on the left. The lateral view showed anterior 
enlargement. There was no enlargement posteriorly in the region of the left 
ventricle. 


the ductus arteriosus, (b) stenosis of the pulmonic valve and (c) dilata- 
tion of the pulmonic valve, interventricular septal defect and dextro- 
position of the aorta (Eisenmenger syndrome). 

The roentgenographic contour of the stenosed pulmonary artery is 
dependent on the site of the constriction. The pulmonary artery distal 
to a malformed, contracted valvular ring is often dilated and appears 


5. Séndergaard, K.: A Comparative Study of the Patho-Anatomy and Roent- 
genology of Congenital Cardiac Defects, Acta radiol. 27:454, 1937. 
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in the film as an enlarged pulmonic arc. But if, as happens more fre- 
quently, there occurs developmental hypoplasia of the infundibular 
region of the right ventricle and pulmonary artery, concavity or sharp 
angulation in the region of the pulmonic arc will be seen (fig. 4). 

Atrophy of the left ventricle may manifest itself in lateral and oblique 
views as a flattening of the posterior outline of the heart with increase 
in the clear space between the heart and the chest wall (fig. 2). 

By contrast, hypertrophy of the left ventricle should, in lateral roent- 
genograms, be associated with diminution of the clear space posterior 
to the heart. In our experience this seems to hold true if the right 


[i C 
Fig. 3.—Dilatation of the pulmonary artery. The cardiac outline is modified by 
the appearance of a prominent bulge in the region of the pulmonic arc. A, patent 
ductus arteriosus (case 5); B, stenosis of the pulmonary valve with dilatation of 


the pulmonary artery distal to the site of the stenosis (case 17) ; C, Eisenmenger 
syndrome (case 16). 


ventricle is of normal size, but when, as in case 26, the heart consists 
largely of an enormous left ventricle, the right ventricle being merely a 
small appendage, the left ventricle may be displaced anteriorly, showing 
no encroachment on the posterior clear space but rather a seeming 
anterior enlargement simulating hypertrophy of the right ventricle 
(fig. 5). 

In infancy, hypertrophy of the left ventricle is found rarely (a) in 
association with aortic stenosis, patency of the ductus arteriosus or 
coarctation; more frequently (b) with atresia of the pulmonary valve 
with or without atresia of the tricuspid valve or (c) with transposition 
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Fig. 4.—Pulmonary stenosis. A, stenosis of the pulmonary valve; dilatation 
of the pulmonary artery distal to the site of stenosis. Roentgen study showed a 
rounded prominence in the region of the pulmonic arc. The pulmonary shadows 
were due to lipoid pneumonia (case 17). 8B, hypoplasia of the conus of the right 
ventricle and of the pulmonary artery. Roentgen examination showed sharp 
angulation in the region of the pulmonic arc (case 20). 














Fig. 5 (case 26).—In this case there were complete transposition of the great 
vessels, an interventricular septal defect, a dilated right atrium, an enormous left 
ventricle, about five times the size of the right, and a large pulmonary artery. 
There was no axis deviation. Roentgen examination showed a narrow mediastinal 
shadow, increased width of the cardiac shadow on the right side and fulness of 
the left median arc with marked increase in the width of the lower left arc. The 
lateral view showed a normal posterior border with enlargement anteriorly. There 
were pulmonary shadows caused by chronic lipoid pneumonia. 
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of the great vessels. In the present series transposition of the great 
vessels was more frequently associated with enlargement of the left than 
of the right ventricle. 

Either pulmonary or aortic atresia and transposition of the great 
vessels may present a narrowed mediastinal shadow to fluoroscopic 
examination. In the oblique position this shadow should remain 
unchanged in the presence of atresia of either of the great vessels but 
should broaden out in the presence of transposed vessels. 

A narrow mediastinal shadow associated with transposed vessels in 
the anteroposterior film occurred in only 25 per cent of this group. More 
frequently the tremendously enlarged right auricular appendage pro- 
jecting upward into the mediastinum caused widening of the mediastinal 
shadow on the right side. When in association with transposition of the 
great vessels the left ventricle became hypertrophied, there seemed a 
special tendency toward dilation of the right atrium and auricula. 


COMMENT 


Great difficulties attend the clinical identification of congenital cardiac 
defects during infancy. Widely different and entirely unrelated lesions 
may present similar murmurs or no murmurs and may give rise to 
identical roentgen configurations. The electrocardiograms show no con- 
stant changes except in the presence of mirror picture dextrocardia. An 
enlarged thymus gland, a cluster of enlarged mediastinal nodes, pulmo- 
nary atelectasis or pneumonia can confuse the interpretation of cardiac 
contour and position. By correlation of the various findings, however, 
a correct clinical diagnosis of the defect is often possible, although too 
much success should not be anticipated in the neonatal period, in which 
complicated abnormalities are frequent. 

Cyanosis is not a good criterion for differentiation of the various 
groups of lesions in infancy. It may be absent or delayed in the presence 
of lesions associated with venous-arterial shunt—the so-called “cyanotic” 
type of defe@t. Intermittent attacks may herald the presence of such a 
condition or may be merely transient phenomena associated with con- 
ditions in the “cyanose tardive” group. Nevertheless, when transient 
attacks are produced by a permanent shunt of unoxygenated blood into 
the peripheral circulation, careful scrutiny of the lips and the nail beds 
will often detect a slight tint of blueness between attacks. On the other 
hand, patients with “delayed cyanotic” lesions are customarily entirely 
free from cyanosis between attacks. Progressive cyanosis beginning in 
the first few weeks of life should be interpreted as indicating a lesion 
with permanent venous-arterial shunt. Polycythemia may be an indicator 
of venous-arterial shunting of blood even when cyanosis is not apparent. 
Anemia resulting from infection or nutritional inadequacies may, how- 
ever, modify preexistent polycythemia. 
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Continued analyses of cases carefully studied during health by all 
methods of cardiovascular examination, including fluoroscopic study, and 
with findings verified at necropsy, are sorely needed to furnish a sound 
foundation for clinical interpretation of findings. It is discouraging 
to find leading cardiologists publishing diagnostic signs—clinical, roent- 
genologic, and electrocardiographic—based on study of cases in which 
necropsy has not been done. Cardiac signs noted in persons with a 
definite history of rheumatic infection or observed during terminal 
bacterial endocarditis or heart failure should not be made the basis for a 
description of characteristic signs resulting from purely congenital 
lesions. Such methods introduce errors, not clarity, into a field difficult 
enough in itself. 

The clinical features of the more usual cardiac defects capable of 
being diagnosed in infancy are summarized as follows. 

Interventricular Septal Defect—There is no cyanosis. There is a 
systolic murmur, heard best to the left of the sternum at the level of the 
third and fourth interspaces, not transmitted to the vessels of the neck. 
This is rarely accompanied by a thrill in infancy. The roentgen contour 
is unchanged, or some degree of hypertrophy of both the right and the 
left ventricle may be noted in the lateral and in the oblique view. The 
electrocardiogram may be physiologic or may present some degree of axis 
deviation to right or left. Widening and slurring of the ORS com- 
plexes, bundle branch block or heart block may be present. 

Interatrial Septal Defect (fig. 1).—There may be no cyanosis, or 
there may be transient attacks of cyanosis. There is a variable murmur, 
often absent but characteristically loudest to the left of the sternum, at 
the third interspace. Roentgenographically, in the anteroposterior view 
there is definite enlargement to the right of the sternum due to enlarge- 
ment of the right atrium. The characteristic outline is globular. The 
hilar shadows are increased. Hypertrophy of the right ventricle may be 
noted in lateral and oblique views. The electrocardiogram shows right 
axis deviation of varying degree. 

If in a noncyanotic infant presenting a murmur of the type associated 
with an interventricular septal defect the heart shows definite enlarge- 
ment of the right atrium together with marked enlargement of the right 
and perhaps also the left ventricle as observed in lateral and oblique 
views, there probably exists both an interventricular septal defect and an 
interatrial septal defect (fig. 6). 


Patency of the Ductus Arteriosus—There may be no cyanosis or 
transient cyanosis. The second pulmonic sound frequently is accen- 
tuated. There is a prolonged blowing murmur, often extending past 
systole into diastole and heard best in the second interspace on the 
left. This murmur may be accompanied by a thrill. The typical 
“machinery” or “humming top” murmur is rarely heard in infancy. 
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Most frequently the roentgenograms show enlargement of the right 
ventricle, with some degree of prominence of the pulmonic are and 
increased hilar shadows. Under the fluoroscope increased pulsations are 
visible in the pulmonary artery and the hilar regions. The electrocardio- 
ogram may present no axis deviation or right axis deviation. In a 
smaller group of cases predominant enlargement of the left ventricle 
occurs, and some degree of left axis deviation may be noted in the 
electrocardiogram. 

Pulmonic Stenosis—Uncomplicated stenosis of the pulmonic valve 
not infrequently is accompanied by dilatation of the pulmonary artery 
(fig. 4 A). Cyanosis makes a late appearance as the result of heart 
failure and is not observed in infancy. The site of the thrill and murmur 











Fig. 6 (case 12).—In this case there were a common atrioventricular canal 
1.2 cm. in diameter, a patent foramen ovale 1 cm. in diameter, marked dilatation 
and hypertrophy of the right atrium and right ventricle and slight dilatation and 
hypertrophy of the left atrium and left ventricle. The aorta and the pulmonary 
artery were approximately equal in size. Roentgen study showed a narrow 
mediastinal shadow, fulness of the left median arc, a moderately enlarged cardiac 
shadow on the right side and a slightly enlarged shadow on the left. The lateral 
view showed the anterior surface bulging forward. There was slight enlargement 
posteriorly. 

The patient was a noncyanotic infant with a systolic murmur to the left of 
the sternum, in the region of the third and fourth interspaces (site of the murmur 
of interventricular septal defect). The marked enlargement of the right atrium 
and right ventricle noted by roentgen examination suggested the diagnosis of an 
associated defect in the interauricular septum. 


and the increased fulness in the pulmonic region are identical with those 
associated with patency of the ductus arteriosus. Since in many cases 
of patency of the ductus arteriosus there is a systolic murmur only, the 
differential diagnosis is often difficult. Theoretically the second pul- 
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monic sound should be accentuated in the presence of patency of the 
ductus arteriosus and weakened in the presence of pulmonic stenosis, 
but actually this differentiation often fails to hold true. Under the 
fluoroscope the hilar densities accompanying pulmonary stenosis should 
be small and delicate, not the prominent pulsating shadows typically 
associated with patency of the ductus arteriosus. 

Uncomplicated stenosis of the pulmonary cusps occurs less frequently 
than does patency of the ductus arteriosus. -In the present series of 
32 cases, patency of the ductus arteriosus was present in 14 cases, in 3 as 
an uncomplicated lesion. Pulmonary stenosis was found in only 4 
instances and only once as simple uncomplicated stenosis of the pulmo- 
nary cusps. 

Tetralogy of Fallot—Pulmonary stenosis, however, occurs more 
commonly in association with dextroposition of the aorta, defect in the 
interventricular septum and hypertrophy of the right ventricle, the 
so-called tetralogy of Fallot. Cyanosis and clubbing of varying degree 
are common features but are not always manifest in the first months or 
years. Polycythemia may precede cyanosis and is always associated 
with it. A loud systolic murmur, often accompanied by a thrill, is heard 
best in the pulmonic area but is often present along the entire left border 
of the sternum. The second pulmonic sound is often weak but may be 
normal or accentuated. The roentgen appearance varies in accordance 
with the site of the lesion (fig. 4). If there exists the customary develop- 
mental hypoplasia of the conus of the right ventricle and of the pulmo- 
nary artery, a concavity or a sharp angulation may be present in the 
region of the pulmonic arc. On the other hand, stenosis of the cusps 
with dilatation of the vessel beyond the site of the stenosis may be asso- 
ciated with an enlarged pulmonic arc. In addition the mediastinal 
shadow is usually enlarged to the right, and lateral and oblique views 
will demonstrate hypertrophy of the right ventricle. Not infrequently 
hypertrophy of the right ventricle is so pronounced that the lower pole 
of the cardiac apex is formed by the right ventricle, the left ventricle 
being displaced upward. In such cases the apex of the cardiac shadow 
may have a blunt, straight appearance which has been likened to the 
tip of a wooden shoe (coeur en sabot). A marked degree of right axis 
deviation usually is present in the electrocardiogram, although in 1 case 
in this series only a slight degree of right axis deviation was noted. 


Complete Transposition of Great Vessels——Cyanosis becomes mani- 
fest shortly after birth but is not always present in the first month. Life 
must be maintained through an associated defect which permits oxy- 
genated blood to reach the systemic circulation. The age at onset of 
cyanosis, the intensity of involvement and the duration of life vary in 
accordance with the size of this shunt. The greater the associated defect, 
the more efficient is the exchange of blood and the better the prognosis. 
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The sounds at the base are clear. If in addition there is a systolic 
murmur, heard to the left of the third and fourth interspaces, the diag- 
nosis of a complicating interventricular septal defect may be made. 
Transposition of the great vessels may be associated with either a large 
right ventricle (fig. 2) or a large left ventricle (fig. 5). Under the 
fluoroscope the mediastinal shadow may be narrow in the anteroposterior 
view but should broaden out in the lateral and the oblique view. The 
electrocardiogram may be normal or may show right or left axis devia- 
tion, depending on which ventricle is hypertrophied. ; 

For purposes of completeness we append descriptions of two types 
of infantile congenital anomalies not observed by ourselves which are 
of sufficient individuality to be capable of being diagnosed during life. 

Defective Development of Right Ventricle Associated with Atresia or 
Hypoplasia of the Tricuspid Valve——The diagnostic features of this 
anomaly have been described by Taussig * as follows: There is persistent 
cyanosis. No murmur is present. There is purity of the second sound 
at the base with no splitting or reduplication. The diminutive size of 
the right ventricle is seen in the roentgenogram (a) in the anteroposterior 
view, as a concavity in the region of the pulmonic conus, and (b) in the 
left anterior oblique view, as absence of cardiac shadows anterior to the 
shadow of the aorta. The electrocardiogram shows left axis deviation. 
Differentiation between functionally biloculate and triloculate heart 
depends on the size of the interauricular septal defect. In the triloculate 
heart the well formed interauricular septum causes obstruction to the 
outflow of blood from the right atrium. Auricular pulsation, therefore, 
is transmitted to the liver and is readily palpable at its margin. 

Anomalies of the Coronary Artery —McGinn and White ? mentioned 
a case in which a hypertrophied heart was supplied by a single coronary 
artery arising from the pulmonary artery. Inverted T waves of the 
coronary type were present in the electrocardiogram. These authors 
suggested that this diagnosis be kept in mind in the presence of signs of 
congenital hypertrophy and inversion of the T waves. 


SUMMARY 


Thirty-two cases of cardiac anomalies verified at autopsy have been 
reviewed in an attempt to evaluate the diagnostic features associated with 
such congenital lesions in infancy. Brief summaries of the features of 
the more usual cardiac defects the diagnosis of which is possible during 
infancy are presented. 


Dr. Arthur D. Waltz collaborated in the study of the pathologic specimens. 


6. Taussig, H. B.: The Clinical and Pathologic Findings in Congenital Mal- 
formations of the Heart Due to Defective Development of the Right Ventricle 
Associated with Tricuspid Atresia or Hypoplasia, Bull. Johns Hopkins Hosp. 59: 
435 (Dec.) 1936. 
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In a previous paper * the clinical observations, the results of exami- 
nation of the blood, the values for basal metabolism and the data on 
energy exchange of 5 children with the nephrotic syndrome were 
reported. Studies of the fat and protein metabolism and of the excre- 
tion of creatinine and creatine of these children during the same experi- 
mental periods are reported in this communication. 


EXPERIMENTAL METHOD 


The technic of feeding the subjects and of collecting and preparing specimens 
for chemical analyses and the methods employed for the determination of values 
for fat, nitrogen, creatinine and creatine have been described in previous papers.” 
Each experimental period consisted of at least two consecutive intervals of three 
days each preceded by a preliminary period of not less than five days. The medi- 
cation and the daily record of body weight, protein intake and urine and albumin 
output during this study were indicated in charts 1 and 2 of the previous paper. 
All analyses were made at least in duplicate, and the average of the two averages 
for the three day periods was recorded in the tables. The average values of each 
of the 3 older children were compared with the averages obtained by us previously 
from 1 or more normal children of the same age and sex. During our studies 
we have obtained no values for normal 3 year old children. 


From the Children’s Hospital Research Foundation and the Department of 
Pediatrics, University of Cincinnati. 

1. Mitchell, A. G.; Rittershofer, C. R.; Wang, C. C.; Kaucher, M.; Wing, 
M., and Hogden, C.: A Metabolic Study of Five Children with Nephrotic 
Syndrome: I. A Report on Certain Constituents of the Blood, the Basal Metab- 
olism and the Energy Exchange, Am. J. Dis. Child. 55:27 (Jan.) 1938. 

2. (@) Mitchell and others.1 (b) Wang, C. C.; Hogden, C., and Wing, M.: 
Metabolism of Adolescent Girls: II. Fat and Protein Metabolism, Am. J. Dis. 
Child. 51:1083 (May) 1936. (c) Wang, C. C.; Genther, I, and Wing, M.: 
Metabolism of Adolescent Girls: III. The Excretion of Creatinine and Creatine, 
ibid. 51:1268 (June) 1936. 
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FAT METABOLISM 


In table 1 are recorded the results of the studies of fat metabolism 
together with calculations made from these data on the basis of body 
weight. It is apparent that the fat intake varied greatly both in the 
same child and in different children and that it also tended to vary 


TABLE 1—Twenty-Four Hour Fat and Nitrogen Metabolism 
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* In these periods the fecal material was contaminated with urine; therefore, the determinations of protein in the 


directly with the caloric value of the diet and with the weight of the 
child. As expressed on the basis of body weight, the fat intake 
decreased with the increase of weight, averaging approximately 3 Gm. 
of fat per kilogram for the 3 younger patients and 2 Gm. for the 2 
older ones. These figures compare favorably with our normal values 
as well as with the findings of Holt and Fales,* who in a study of 


3. Holt, E. L., and Fales, H. L.: The Food Requirements of Children: III. 
The Fat Requirement, Am. J. Dis. Child. 23:471 (June) 1922; V. Percentage 
Distribution of Calories, ibid. 24:311 (Oct.) 1922. 
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108 normal children between 1 and 18 years of age found that three 
fourths of them received between 2 and 4 Gm. of fat per kilogram and 
that during the early years both sexes consumed slighily more than 
3 Gm. per kilogram. Holt and Fales * recommended that the fat intake 
of normal children represent approximately 35 per cent of the total 


Patients with Nephrosis: Average Values for Six-Day Periods 
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nples of urine represent a partial value, and the nitrogen values for the feces are high. 


caloric intake. Except in the case of T. D. (case 1) the percentage 
of caloric intake in the form of fat was higher than this so-called 
normal value, but this was a result of the lower caloric intake of our 
patients rather than of a higher fat intake, except in the case of D. E., 
whose caloric and. fat intakes of the last three periods were both 
markedly higher than the highest intakes of normal girls studied by us. 

Irrespective of the basis of comparison, the values for fecal fat 
of our patients were unquestionably higher than those of our normal 
children. The deviation from the normal level appeared to be greatest 
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for those patients in whom the disease was most severe. Thus, in the 
cases of 2 children (cases 3 and 5) the value was 40 to 50 per cent 
higher than that of the normal children with whom they were com- 
pared. On the other hand, the third child (case 4), whose condition 
was more grave, had a fecal fat excretion which was 86 per cent 
greater than the total fecal fat excretion of the 2 normal girls. We 
have been unable to find any values in the literature which permit 
direct comparison with those of this work. Holt and his associates * 
demonstrated an augmented loss of fat in feces of children with chronic 
indigestion, the fat excretion averaging 7.3 Gm. daily, as compared 
with the range of 2.6 to 3 Gm. found for their normal subjects. 
It should be pointed out that the level of fecal fat of D. E. (case 5) 
in the first period and that of E. L. (case 4) in the second period 
were the highest found by us, approximating the high values of 
Holt and his associates. On these two occasions our patients were 
troubled with digestive disturbances. The caloric value of fecal fat 
represented a higher percentage of total caloric loss for these patients 
than for the normal children. 

In agreement with our findings for adolescent girls and with those 
of Holt and his associates,® the intake of fat influenced the fecal 
excretion of fat only to a limited extent in our patients. The amount 
of fecal fat varied from 6 to 22 per cent of the dry fecal weight, which 
is much lower than the average figure of 33 per cent given by 
Hutchison. These percentages, which are recorded in table 2, were 
higher and of greater variability than those observed in our studies on 
adolescent girls.” 

The degree of absorption of fat in our patients was lower and varied 
more widely than that of our adolescent girls, whether the comparison 
was made on the basis of the total twenty-four hour values or of the 
percentage of total intake; this was due in part to the greater differ- 
ence in ages of our patients. However, our values for the 3 younger 
children agreed closely with the average of 94 per cent found by Holt 
and his associates*® for children under 10 years of age on a mixed 
diet. 


4. Holt, E. L.; Courtney, A. M., and Fales, H.: A Study of the Fat 
Metabolism of Infants and Young Children: III. Fat in the Stools of Children on 
a Mixed Diet, Am. J. Dis. Child. 18:107 (Aug.) 1919. 

5. Holt, E. L.; Courtney, A. M., and Fales, H.: A Study of the Fat Metab- 
olism of Infants and Young Children: I. Fat in the Stools of Breast Fed Infants, 
Am. J. Dis. Child. 17:241 (April) 1919. 

6. Hutchison, H. S.: Fat Metabolism in Health and Disease with Special 
Reference to Infancy and Childhood, Quart. J. Med. 13:277, 1920. 
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PROTEIN METABOLISM 


The studies of nitrogen metabolism are summarized also in table 1. 
The intake varied according to the nature of the diet and the age of the 
child. For the 3 younger children the agreement of the basis of 


TABLE 2.—Composition of Food and Feces of Patients with Nephrosis on 
Basis of Dry Weight 
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Average Values of Normal Children Used for Comparison 
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aged 7 yr 392.2 18.5 3.1 5.2 20.1 11.1 


Average of 2 girls 
aged 12 yr 389. 5.4 22.7 12.2 


Average of 4 girls 
aged 15 yr 459. 17.6 3.5 5.1 20.7 13.0 





body weight was good, the intake being approximately 0.56 Gm. of 
nitrogen per kilogram (3.5 Gm. of protein per kilogram) daily, 
whereas the intake for the 2 older children approximated 0.34 Gm. 
of nitrogen per kilogram (2.1 Gm. of protein per kilogram). 

Comparing our results with those reported in the literature on 
nephrosis, the nitrogen intake of our patients did not vary nearly as 
much as that employed by several of the previous investigators. 
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The urinary excretion of nonprotein nitrogen of our patients varied 
from 3.1 to 12.9 Gm. per twenty-four hours, being from 38 to 79 per 
cent of the intake. Although except in the case of 1 girl (case 4) 
the urinary nitrogen excretion does not appear to differ greatly from 
that of normal children, there is the suggestion that the percentage of 
the intake excreted in the urine may have been lower than normal. 

The calories estimated from urinary protein were subtracted from 
the total urinary caloric loss before the calory-nitrogen ratios were 
calculated. The latter were found to vary from 8 to 13.8, which is 
comparable with the ratios obtained for our normal children. It 
would appear, therefore, that these patients were not excreting 
abnormally large quantities of substances such as uric acid, creatine, 
amino acids and organic acids, which tend to raise this ratio. 

The total amount of fecal nitrogen excreted per twenty-four hours 
by these patients was within the range of that of our normal children. 
The highest fecal nitrogen output occurred in the first period of D. E. 
(case 5), at which time, as we have already noted, the fecal fat excre- 
tion was also high. 

The absorption of nitrogen by these children was comparable with 
that of adolescent girls and normal children of their respective ages, 
except in the case of E. L., for whom tests during a single period 
indicated low absorption. 

Table 1 shows that these patients all had positive nitrogen balance 
even after the loss of protein in the urine had been subtracted. The 
highest retention values in the majority of cases accompanied the highest 
nitrogen intakes. Lin and Chu’ report that the nitrogen retention of 
their patients was increased by an augmentation of either caloric or 
protein intake. Furthermore, retention was most remarkable in D. E. 
(case 5) during the first two periods, when she was rapidly gaining 
weight after being decidedly undernourished. The nitrogen retention 
values of our patients were more uniform than those reported in the 
literature by other investigators,* owing to the fact that our patients 
probably had a more uniform daily protein intake. 


7. Lin, S. H., and Chu, H. I.: | An Optimal Diet in Promoting Nitrogen Gain 
in Nephrosis, J. Clin. Investigation 14:293, 1935. 

8. Mosenthal, H. O., and Richards, A. E.: The Interpretation of a Positive 
Nitrogen Balance in Nephritis, Arch. Int. Med. 17:329 (Feb.) 1916. Grabfield, 
G. P.: Studies on the Nitrogen and Sulphur Metabolism in Bright’s Disease: I. 
The Retention of Nitrogen and Sulphur in Nephrosis, J. Clin. Investigation 9: 
311, 1930. Lin and Chu.? Cowie, D. M.; Jarvis, K. M., and Cooperstock, M.: 
Metabolism Studies in Nephrosis, with Special Reference to the Relationship of 
Protein Intake to Nitrogen Retention, Edema and Albuminuria, Am. J. Dis. Child. 
40:465 (Sept.) 1930. Major, R. H.: The After-History of Lipoid Nephrosis, 
Am. J. M. Sc. 191:43, 1936. 
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CREATINE AND CREATININE OUTPUT 


The creatine-creatinine studies are summarized in table 3. The 
values for preformed creatinine increased with the age of the patient. 
The values in the first 4 cases were definitely lower than those found 
for our normal children; this is contradictory to the findings of Raspi,® 


TABLE 3.—T7Twenty-Four Hour Excretion of Creatine and Creatinine of Patients 
with Nephrosis: Average for Six to Eight Day Periods 
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Ratio of Nitro- Nitro- Ratio of 
Creat- gen gen Total 
inine Intake Reten- Creat- 
Nitrogen per inine 
to Basal Mg. of 4 to Basal 
Metabolic Creat- Per Per Metabolic 
Total, Per Kg., Rate, inine, inine, Be. Bs Rate, 
Mg. Mg. Mg.: Cal. Mg. Mg. Mg. Mg. Mg. Mg.: Cal. 





ee 


Patient Date 


1.D. —10/25-80/32 205 14.6 45.2 3.6 10.5 2.1 
Case 1 12/ 7-12/32 285 14.1 gai 40.6 4.1 10.7 24.8 
2/16-21/33 248 15.9 : 34.5 3.9 9.0 24.9 


Average 228 14.9 40.1 3.9 24.9 


L. B. 6/17-22/34 193 14.9 \ 40.3 8.3 36.1 

Case 2 

J. M. 10/20-31/33 16.1 145 38.5 7.5 30.3 

Case 3 12/17-22/33 14.4 135 23.9 1.0 24.9 
2/15-20/34 17.0 \ 29.5 3.4 34.5 
4/29-5/7/34 19.0 15 34.4 1.7 40.2 
5/22-27/34 18.9 35.4 2.3 5 5. 45.5 


Average 338 17.1 14% 32.3 3.2 343 35.1 


7/14-19/81 15.2 Pia 14.9 0.9 131 4 196 
7/25-80/31 455 15.1 pai, 36.2 12.0 260 6 37 
12/16-22/31 454 13.0 Wake 18.2 2.9 104 0 16.0 


Average 458 14.4 Bety Fe 23.1 5.3 165 5. 19.8 
15.2 
40.5 
23.7 0.87 
25.3 1.00 
22.6 0.88 


25.5 0.92 


10/12-17/32 481 11.7 0.118 35.6 7.6 143 
11/15-20/32 1,012 22.9 0.307 20.0 4.1 779 
1/16-21/38 984 19.5 0.267 14.1 2.5 212 
2/15-21/33 1,147 21.3 0.313 11.4 1.6 214 
5/21-26/33 1,086 19.9 0.289 18.7 2.4 148 


Average 942 19.1 0.259 19.0 3.6 299 


S to ew Bi 90 
-» ION O&O! 


a 


Average Values of Normal Children Used for Comparison 
Average of 1 boy... 448 22.0 0.188 27.4 3.1 378 18.3 40.3 0.85 
Average of 2 girls.. 874 23.5 0.264 17.8 1.7 430 11.9 35.4 anne 
Average of 5girls.. 1,069 23.9 0.295 14.6 1.6 358 7.7 30.7 1.06 





who reported that the levels of creatinine in the blood and urine of 
patients with the nephrotic syndrome were normal. Except in the 
first period, the values for D. E. (case 5) were comparable to those 
of our 5 normal girls. From the determinations of preformed creatinine, 
calculations of the creatinine coefficients, creatinine nitrogen—basal 


9. Raspi, M.: Creatine-Creatinine Metabolism in the Nephropathies of Child- 
hood, Pediatria 35:1092, 1927. 
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metabolism ratios, nitrogen intake—creatinine output ratios and nitro- 
gen retention—creatinine output ratios were made, and for 3 patients 
these ratios were compared with the corresponding normal values. 
Owing to the small number of patients in our series, it is felt that no 
general conclusions can be drawn from these values. 


SUMMARY 


The results of studies on the fat and protein metabolism and 
on the urinary excretion of creatinine and creatine of 5 patients with 
the nephrotic syndrome, other studies of which have been previously 
reported, are presented. 





SULFUR METABOLISM OF EARLY INFANCY 


VIVIAN IOB, Px.D. 
AND 
WILLIAM W. SWANSON, M.D. 
CHICAGO 


The reduced sulfur balances of growing infants reported in an 
earlier paper’ impelled us to make a third long term study of the 
metabolism of a normal infant, fed breast milk for the first 8 test periods 
and cow’s milk for the remaining 6. 


Efforts were made to reduce all possible chances of error in the determinations 
of sulfur. The open-dish method of oxidation of Benedict 2? and Denis,’ used for the 
determination of sulfur in urine, stool and dried milk, was modified according 
to the suggestion of Waelsch and Klepetar:* The oxidizing medium was made 
alkaline to approximately pu 7.2 by the addition of a saturated solution of sodium 
carbonate. Sulfur was determined subsequently as barium sulfate. Average values 
of 10.4 mg of sulfur per hundred cubic centimeters for breast milk and 0.204 
per cent sulfur for powdered whole cow’s milk were obtained; these correspond 
well with the values reported in the literature.5 Nitrogen was determined by the 
Kjeldahl method. 


The nitrogen-sulfur ratios of the excreta and food of 9 infants are 
summarized in table 1. The ratios for 4 of these infants were calculated 
from data in the literature.® 

The mean nitrogen-sulfur ratio of the food of 9 small infants during 
108 periods of six days was 17.6; the mean nitrogen-sulfur ratio of the 
excreta was 13.9. In human subjects during protracted fasting the 
nitrogen-sulfur ratio * is between 15 and 17. If muscle tissue alone were 
catabolized, the ratio would be 13.3. Thus the ratio of 13.9 found for 
the total excreta of normal growing infants suggests an apparent paradox 
in that starvation is indicated although growth is actually taking place. 


From the Bobs Roberts Memorial Hospital for Children and the Department of 
Pediatrics of the University of Chicago Clinics. 

1. Swanson, W. W.: Composition of Growth: The Full-Term Infant, Am. 
J. Dis. Child. 43:10 (Jan.) 1932. 

2. Benedict, S. R.: J. Biol. Chem. 6:363, 1909. 

3. Denis, W.: J. Biol. Chem, 8:402, 1910. 

4. Waelsch, H., and Klepetar, G.: Ztschr. f. physiol. Chem. 211:47, 1932. 

5. Steffen, F., and Siillmann, H.: Schweiz. med. Wchnschr. 61:1114, 1931. 

6. Schlutz, F. W.; Morse, M., and Oldham, H.: Vegetable Feeding in the 
Young Infant: Influence on Gastrointestinal Motility and Mineral Retention 
Am. J. Dis. Child. 46:757 (Oct.) 1933. 

7. Morgulis, S.: J. Biol. Chem. 77:627, 1928. 
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The nitrogen retention of these infants was commensurate with their 
growth, therefore the sulfur metabolism was examined for discrepancies. 
To conserve space, the data on nitrogen and sulfur for 1 single infant, 
Mi, are given in detail in table 2. Inspection shows that during the 
latter part of the experiment the total sulfur excreted often exceeded 


TABLE 1.—Nitrogen-Sulfur Ratios of Nine Infants 








Nitrogen-Sulfur Ratio 
Number — — 
of 6 Day Total 
Infant Periods Urine Stool Excreta Food 


Wi 12.9 10.9 12.1 18.0 

Sk 15.4 10.7 14.5 18.0 

Sh : ai bie 18.4 
Mi A 11.2 13.2 
Ka 11.5 13.4 
Da* 0 9.0 13.7 
Bo* ‘ 9.1 15.0 
Er* é 3. 10.2 15.0 
9.0 14.2 
14. 7 10.2 13.9 








* The ratios of these infants were calculated from data of Schlutz and his associates.® 


TaBLe 2.—Nitrogen-Sulfur Ratios of Infant Mi* 








Urine F 
=~ fren Total —— aeabeetteeisacenreeiet 
Test Nitrogen, a Nitrogen, Sulfur, Excreta Nitrogen, Sulfur, 


Period Gm. Gm tio Gm. Gm. Ratio Ratio Gm. Gm. _ Ratio 





2.5718 0.1709 ; 1.7276 = 0.1216 14,2 14.6 \ 0.3987 21.1 
2.7356 0.1853 , 1.3800 0.1058 14.2 . . 0.4502 20.4 
2.5088 0.1696 / 1.1392 J 10.8 . } 0.3629 ~ 18.5 
2.5600 0.1814 . 0.9191 x 11.1 J 0.3286 20.8 
2.3128 0.1830 6 0.7869 i 10.7 0.4067 16.6 
2.4444 0.1965 x 1.2198 le 9.8 - 0.4870 16.4 
3.1234 0.2253 . 1.5138 j 10.2 ; , 16.9 
3.53850 0.2499 . 1.0602 086 11.9 . Al 16.7 


18.4 


7.6720 0.5682 ’ 1.3070 . . 2. . 0.7805 18.38 
8.9600 0.6732 3. 1.5879 ; ‘ / 2 . 18.3 

* 10.4814 = 0.7414 . 1.4696 A . ; 18.3 
8.2740 0.7440 . 1.6688 a 7 . 18.3 
11.3148 =: 0.7898 . 1.2337 \ 88: 18.3 
12.9476 J , 1.2019 \e 13. 9 : 18.3 


Mean J x 12.9 18.3 


‘Total mean 3. J 13.2 18.4 





* During test periods 1 to 8 breast milk was the food; during periods 9 to 14 cow’s milk 
was given. 


that ingested. Negative sulfur balances were characteristic of the other 
infants from the third to the sixth month after birth. The figures for 
sulfur retention, expressed as percentage of intake, of 3 normal infants 
fed cow’s milk, breast milk and each type of milk in turn are given in 
table 3 respectively. An average retention of 25.7 per cent of the sulfur 
intake during the first three months after birth was reduced to 2.7 per 
cent during the period from the third to the sixth month. This reduction 
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resulted from increased excretion of sulfur in the urine during this 
period, as shown in table 4. There was little change in the sulfur content 
of the stools. 

COMMENT 


The period of increased urinary excretion of sulfur by the infant, 
from the third to the sixth month after birth, is one of rapid growth 


TaBLe 3.—Sulfur Retention of Three Normal Infants 








Mi—Breast Milk and 
Ka—Cow’s Milk Wi—breast Milk Cow’s Milk* 
“~ oe t Oe a ite AR. / A ee. 
Sulfur Retention, Sulfur Retention, Sulfur Retention, 
Percentage of Percentage of Percentage of 
Period Intake Period Intake Period Intake 





cm 


26.6 
35.5 
27.1 


44.5 11.3 
¢ 19.8 
26.5 
27.8 
17.8 
10.0 
13.1 
18.2 
—22.9 
—14.9 
14.7 


=S 


—_— 
me ON honed 


ekrogcwen2d eee 
mdeOheeoenmors: 
Se 


CeoOnocqrt Wor 
| | | co 


20.6 
3.0 


1 
Mean 1-3 mo. 
3-6 mo. 


| & 


| 





* During periods 1 to 8 the infant was given breast milk, and during periods 9 to 14, 
cow’s milk. 


TABLE 4.—Total Sulfur in Stool and in Urine of Three Normal Infants 








ni 
Period, Stool, 
Infant Mo. Percentage Percentage 


43.9 
84.5 
59.9 
77.9 
46.1 
63.7 





and is also the time when cod liver oil or viosterol is added to the diet. 
Vitamin D stimulates skeletal activity and the conversion of cartilage 
into bone. This growth process may explain the results obtained in 
studies on sulfur metabolism. Chondroitin sulfuric acid, the sulfur-con- 
taining constituent of cartilage, consists of 6.9 per cent sulfur and 3 per 
cent nitrogen, as well as carbon, hydrogen and oxygen (Levene *). 


8. Levene, P. A., cited by Ham, A. W., in Cowdry, E. V.: Special Cytology: 
The Form and Functions of the Cell in Health and Disease, ed. 2, New York, Paul 
B. Hoeber, Inc., 1932, vol. 2, p. 981. 
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Analyses of fetal cartilage and bone ® per unit of dry organic weight show 
that a small gain in nitrogen and a fourfold loss in sulfur are involved 
in the conversion of cartilage to bone. Logan? stressed the loss of 
“organic sulfate and gain in nitrogenous constituents” which characterize 
the change of cartilage into organic matrix of bone. This loss of sulfur 
may be accounted for by the increased urinary excretion of sulfur by 
the infants. 
SUMMARY 


Skeletal growth, involving the conversion of cartilage into bone with 
a fourfold loss of sulfur, which is excreted by the kidneys, is suggested 
as an explanation of the reduced sulfur balances of growing infants. 


9. Swanson, W. W., and Iob, L. V.: Mineral Composition of the Bone and 
the Cartilage of the Young Infant, Am. J. Dis. Child. 54:1025 (Nov.) 1937. 
10. Logan, M. A.: J. Biol. Chem. 110:375, 1935. 








SECOND ATTACKS OF EXPERIMENTAL POLIO- 
MYELITIS IN MACACUS RHESUS 
MONKEYS 


III. IMMUNITY OR LACK OF IMMUNITY TO THE 
PHILADELPHIA 1932 STRAIN OF VIRUS 


JOHN A. TOOMEY, M.D 
CLEVELAND 


In previous experiments, monkeys (Macacus rhesus) which had sur- 
vived attacks of experimental poliomyelitis were. reinoculated with 
homologous and heterologous strains of virus.1| Nine of these strains 
were evaluated.? Recently Flexner isolated a strain of virus from the 
spinal cord of a patient who died during the Philadelphia epidemic of 
1932. He demonstrated that this strain when introduced intranasally 
into monkeys was extremely efficient in producing the disease. He also 
showed that it caused second attacks in monkeys when the intranasal 
portal of entry was used.® 

The object of the experiments described in the present paper was 
to determine whether monkeys (Macacus rhesus) which had survived 
previous attacks of poliomyelitis after having been intracerebrally 
inoculated with heterologous strains of virus would have second attacks 
when subsequently inoculated intracerebrally with this recently isolated 
strain. 

METHODS AND MATERIALS 

A subpassage strain of the Philadelphia strain of virus was obtained from Dr. 
Irving J. Wolman, of the Children’s Hospital, Philadelphia. The minimal paralyz- 
ing doze for intracerebral injection was unknown. The strain had been carried 


serially by intranasal passage in the laboratory of the Children’s Hospital. Since 
not enough monkeys were available for one to determine the smallest dose that 


This study was supported in part by a grant from the Marion R. Spellman 
Fund, the Cleveland Foundation. 

From the Department of Pediatrics, Western Reserve University, and the 
Division of Contagious Diseases, City Hospital. 

1. Toomey, J. A.: Second Attacks of Poliomyelitis in Macacus Rhesus Mon- 
keys: I, Am. J. Dis. Child. 52:802 (Oct.) 1936. 

2. Toomey, J. A.: Second Attacks of Experimental Poliomyelitis in Macacus 
Rhesus Monkeys: II. Immunity or Lack of Immunity to Homologous and 
Heterologous Strains of Virus, J. Immunol. 1:35 (July) 1938. 

3. Flexner, S.: Second Attacks and Reinfection in Poliomyelitis, abstracted, 
Science 83:487 (May 22) 1936; Reinfection (Second Attack) in Experimental 
Poliomyelitis, J. Exper. Med. 65:497 (April) 1937. 
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Results of Inoculation with Poliomyelitis Virus 











Present Intra- 








cerebral Injection of Condition 
Condition Philadelphia Strain After 
Before Present - A Present 
Monkey Previous Injections Injection Date Dose Injection 
Experiment 1 
684 5/19/36: 50 ce. 1% subserosally; Paralysis with 3/10/38 0.3¢¢c.5%  Noeffect 
3/5/37: 0.2 ec. Trask Weak 10%; atrophy 
5/2/37: 0.15 ec. Kramer 1%; 
5/24/37: 2 cc. Howitt 5%; 
7/27/87: 05 ee I. ©. 1%} 
12/28/37: 1 ec. 10% 
911 9/2/36: 0.1 ec. Flexner M.V.1%; Paralysis with 3/10/38 0.3ce.5%  Noeffect 
3/5/37: 0.2 ee. Flexner Weak atrophy 
10%; 5/2/37: 0.15 ee. Kramer 1%; 
5/24/37: 2 ec. “Howitt 5%; 
10/27/37: 2 ce. Toomey 1% 

1176 ©5/14/37: 0.5 ec. Flexner M. V. Paralysis with 3/10/38 0.3 ce. 5% Further pa- 
10%; 9/23/37: 0.5 ce. Harmon 5%; atrophy ralyses on 
10/27/37: 2 cc. Toomey 1% ninth day 

1321 5/26/37: 2 ec. I. C. 1%; 6/14/87: Paralysis with 3/10/38 0.8 ec. 5% No effect 
2 ce. I. C. 10%; 7/17/87: 2 ce. atrophy 
Toomey 10%; 9/23/37: 0.5 ce. 

Harmon 5%; 10/20/37: 2 ec. I. C. 
Toomey 10% 

1356 = 8/8/37 and 8/25/37: multiple large Paralysis with 3/10/38 0.8 ce. 5% Tremor 
doses intravenously; 9/11/37: 1 atrophy 
ce. I. ©. 1%; 10/6/87: 1 ce. 

Toomey 2% 

1588 2/2/38: virus, 2%, with neutral- Paralysis with 8/2/38 1 ce. 24%4% No effect 
izing serum; 3/24/38: 0.7 ec. I. C. atrophy 7/9/38 1 ee. 10% No effect 
1%; 4/19/87: 1 ec. 5%; 6/28/87: 
lee. I. 0. 1% i 

1596 3/16/38: control for 1591 and Paralysis with 5/5/88 lec. 2% Slight weak- 
1592, 0.4 ce. atrophy nesses 

1721 5/16/38: virus,2%, with neutral- Severe paral- 7/9/88 lec.10% No effect 
izing serum; 6/15/38: 0.5 ce. yses 
2%; 6/28/38: 1 ec. I. C. 2% 

1733 5/16/38: 0.4 ec. 1% (eontrol for Severe paral- 7/9/38 lee 10%, No effect 
1721 and 1729 neutralization ex- yses 
periment); 6/28/88: 1 ee. I. C. 2% 

Experiment 2 

1552 +=1/27/88: virus, 2%, with neutral- No paralysis 3/2/38 1 ee. 244% No effect 
izing serum 7/9/38 1 ec. 10% No effect 

1591 3/16/38: virus, 2%, with neutral- No paralysis 5/5/88 lee. 2% Quadriplegia 
izing serum; 4/19/38: 1 ce. on ninth 
virus 5% day 

1592 3/16/38: virus, 2%, with neutral- No paralysis 5/5/38 lee. 2% Quadriplegia 
izing serum; 4/19/38: 1 ec. un- on ninth 
purified virus 5% day 

1702 3/30/38: virus, 2%, with neutral- No paralysis 5/5/38 1 ec. 10% Quadriplegia 
izing serum; 5/5/88: 1 ce. on eighth 
virus 27, day 

Experiment 3 

1729 5/16/38: virus, 2%, with neutral- Mild paralyses 7/9/38 lec. 10% No effect 
izing serum; 6/28/38: ee. 
virus 2% 

1736 §©6/3/38: virus, 2%, with neutral- Generalized 7/9/88 lec. 10% Slight weak- 
izing serum; 6/28/88: 1 ce, I. weaknesses ness of mus- 
C. 2% cles of legs 

1740 =6/3/38: 0.4 ee. (eontrols for Generalized 7/9/38 1 ce. 10% Slight weak- 
1736); 6/28/88: 1 ee. I. C. 2% weaknesses ness of mus- 

cles of legs 
Experiment 4 
1729 ( Mild paralyses 8/9/88 2c. 10% Tremor 
1733 Severe paral- 8/9/88 2cc. 10% Tremor 
6/3/88: 0.4 ce. (controls for] yses 

1736 (1736); 6/28/38: 1 ec. I. C. 2% Weaknesses 8/9/88 2c. 10% Quadriplegia 

1740 Weaknesses 8/9/88 2cc. 10% Tremor, 
weaknesses 

Cy SNES hes sgsctccseced rng cewrilasgebubdedbaekaaee. ic eadeen 0.8cce.5% All had para- 
plegia or 
quadriplegia 
42 
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would invariably give rise to the disease when injected intracerebrally, the absolute 
minimal paralyzing dose was never determined. After several passages, however, it 
was found that the arbitrary dose of 0.3 cc. of a 5 per cent virus suspension injected 
intracerebrally produced the disease in monkeys weighing from 3 to 5 pounds 
(1,307 to 2,268 Gm.) This dose was about fifteen times greater than that of the 
Flexner M.V. strain which early in 1938 caused illness in the animals of the 
laboratory of the Division of Contagious Diseases at the City Hospital after intra- 
cerebral injection; it was about forty-five times greater than the minimal paralyzing 
dose of the Flexner M.V. strain used in 1936 before it began to lose some of its 
virulence in this laboratory. 

Twenty monkeys were inoculated intracerebrally (table) with as little as 0.3 
cc. of a 5 per cent suspension and as much as 2 cc. of a 10 per cent suspension of 
the Philadelphia strain of virus. 

Unless otherwise noted, Flexner’s M.V. strain of virus was used. 


RESULTS 


EXPERIMENT 1.—Nine monkeys which had previously recovered 
from severe attacks of experimental poliomyelitis with residual paralyses 
and atrophies were inoculated as noted in the table. The condition of 
6 of the 9 animals remained normal. One monkey (11 per cent) 
acquired further paralyses; it was doubtful whether another had slight 
muscular weaknesses, and 1 had tremors. 

Thus only 3 of the animals which had survived previous severe 
attacks of the disease produced by injections of heterologous strains 
of virus showed any evidence of the disease after injection of the 
Philadelphia strain. In 2 the symptoms were definite and in 1 ques- 
tionable. This illustrates the point made previously,’ i. e., that a severe 
attack of the disease usually protects monkeys from subsequent injec- 
tions of a virulent heterologous strain of virus. It cannot be stated 
definitely that the dose injected was massive, since the minimal paralyz- 
ing dose is unknown. 

EXPERIMENT 2.—Four monkeys which previously had been inocu- 
lated intracerebrally with heterologous strains of virus and which had 
never contracted the disease were again inoculated intracerebrally with 
the Philadelphia strain (table). Three (75 per cent) manifested quadri- 
plegia. The condition of the fourth animal remained normal. 

This experiment illustrates the fact that monkeys which did not 
contract the disease after previous injections usually have no immunity 
and become ill when subsequently reinoculated with a virulent heterol- 
ogous strain of virus. 


EXPERIMENT 3.—Three animals which had had mild attacks of the 
disease after the previous injection of a heterologous strain of virus 
were each inoculated with the Philadelphia strain (table). All 3 (100 
per cent) contracted the disease ; 1 had a generalized tremor with weak- 
nesses of muscle groups, and 2 had weaknesses of the muscles of the legs. 
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This experiment illustrates the fact that animals which have a mild - 
infection after a previous injection usually do not have enough immunity 
to protect them against subsequent doses of a virulent heterologous 
strain of virus. 

EXPERIMENT 4.—Four monkeys previously inoculated with heterol- 
ogous strains and with the Philadelphia strain of virus were reinoculated 
with massive amounts of the latter. Two of the 4 animals contracted 
the disease again. One had tremors and weaknesses and paralysis of 
muscle groups; the other had quadriplegia and died. 

Monkeys which resisted one dose of the Philadelphia strain of virus 
might contract the disease a second time after injection of a larger 
dose of the same strain. This was not satisfactorily proved, however, 
since the effect of accumulation could not be ruled out. 

The control animals were each given 0.3 cc. of a 5 per cent virus 
suspension. All contracted the disease. 


COMMENT 


One cannot conclude that because monkeys can be reinfected with 
poliomyelitis by injection of the virus along such artificial portals of 
entry as the brain and the nasal area human beings are also apt to have 
second attacks of the disease.* 


SUMMARY 


Macacus rhesus monkeys which did not contract poliomyelitis or 
which had but mild infection after the injection of virulent heterol- 
ogous strains of virus had second attacks of the disease when sub- 
sequently inoculated with the virulent Philadelphia strain. 

Monkeys which had severe attacks after the injection of heterologous 
strains of virus occasionally contracted second attacks of the disease 
when subsequently inoculated with the virulent Philadelphia strain. 


4. Toomey, J. A.: Second Attacks of Poliomyelitis, Am. J. Dis. Child. 56: 
969 (Nov.) 1938. 





A NEW CARBOHYDRATE FOR PREVENTION OF 
NUTRITIONAL ANEMIA IN INFANTS 


PRELIMINARY REPORT 


CHARLES L. WILBAR Jr, M.D. 
EWA, TERRITORY OF HAWAII 


I. EXTENT OF NUTRITIONAL ANEMIA 


There is a definite entity among anemias, found mainly in young 
children, which is due to lack of a sufficient intake of iron and its 
catalysts and is known generally as nutritional anemia. That this type 
of anemia is common is shown by the numerous reports in medical 
journals concerning it. In this paper a new type of carbohydrate for 
infant feeding is described. It is made from sugar cane, contains con- 
siderable amounts of iron and copper and tends to prevent nutritional 
anemia. 

A comprehensive study by Mackay’ of nearly 5,000 samples of 
blood from the poorer children in London, England, a few years ago 
showed that 42 per cent of the breast-fed infants and 70 per cent of 
the artificially fed infants had definite nutritional anemia. Elvehjem, 
Peterson and Mendenhall,’ studying 2,000 samples of blood from 750 
children at Madison, Wis., found that approximately 40 per cent of 
infants 1 year of age and 20 per cent of those 2 years of age had less 
than 11 Gm. of hemoglobin per hundred cubic centimeters of blood, while 
10 per cent of those 1 year of age had less than 10 Gm. 

Whether or not these results really represent anemia can be deter- 
mined by comparing them with the results of studies made to determine 
the normal hemoglobin values and red blood cell counts for infants 
and children. Mugrage and Andresen * reviewed the literature on this 
subject and pointed out the difference in blood values of infants 
and young children at various ages. The level of hemoglobin is high 
at birth, reaches a low level from the second to the fourth month and 


From the Queen’s Hospital Research Department and the Ewa Health Project. 

1. Mackay, H. M. M.: Nutritional Anaemia in Infancy, with Special Refer- 
ence to Iron Deficiency, Medical Research Council, Special Report Series, no. 157, 
London, His Majesty’s Stationery Office, 1931. 

2. Elvehjem, C. A.; Peterson, W. H., and Mendenhall, D. R.: Hemoglobin 
Content of the Blood of Infants, Am. J. Dis. Child. 46:105 (July) 1933. 

3. Mugrage, E. R., and Andresen, M. I.: Values for Red Blood Cells of 
Average Infants and Children, Am. J. Dis. Child. 51:775 (April) 1936. 
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shows a slight rise by the sixth month but no considerable increase 
during the first two years. However, these authors concluded, after 
a comprehensive study of the amount of hemoglobin, the number of 
red cells and the volume of packed cells in the venous blood of 533 
children of both sexes from birth to 13 years of age in Denver, Colo., 
that “the corpuscular hemoglobin concentration remains at a remark- 
ably uniform level throughout the period of life covered.” For chil- 
dren between 2 months and 3 years of age they found that the mean 
value for hemoglobin ranged between 11.14 and 12.73 Gm. Their 
figures are possibly a little high because of the ‘elevation of their city. 
Usher, MacDermot and Lozinski,* in a study of a series of normal 
children in an institution in Montreal, Canada, reported a sharp fall 
from the high level of 16 Gm. at birth to 12.5 Gm. at the age of 2 or 3 
months, a slight rise at 5 months and then a slow fall to an average 
level of 11.2 Gm. at 12 months. Stearns and his co-workers * at the 
State University of Iowa found in the cases of all the infants studied 
by them that the excretion of iron was greater than the intake during 
the first months of life; they concluded that a dietary source of iron 
is desirable well before 6 months of age. Guest and Brown ® stated: 

Most pediatricians recognize anemia in infants whose hemoglobin content is 


less than 10 Gms. but among infants who have between 10 and 11 Gms. anemia 
often goes unrecognized or is considered clinically insignificant. 


These authors expressed the opinion that nutritional anemia in chil- 
dren from 6 months to 2 years of age is a major pediatric problem 
and emphasized the need for increased effort toward prevention of the 
condition, referring to articles which tend to show that there is a higher 
morbidity among infants with this form of simple anemia than among 
infants without it. 

Of course, all the “normal” figures given are simply the mean aver- 
ages for the groups of children studied. The ideal values for hemo- 
globin probably are higher, considering the low intake of iron and its 
catalysts among infants in general, especially in the early months of 
life before solid foods are taken. No type of milk contains any appreci- 
able amount of iron’ and few products which are now used as supple- 


4. Usher, S. J.; MacDermot, P. N., and Lozinski, E.: Prophylaxis of Simple 
Anemia in Infancy with Iron and Copper, Am. J. Dis. Child. 49:642 (March) 
1935. 

5. Stearns, G., and McKinley, J. B.: The Conservation of Blood Iron During 
the Period of Physiological Hemoglobin Destruction in Early Infancy, J. Nutrition 
13:143 (Feb.) 1937. 

6. Guest, G. M., and Brown, E. W.: Erythrocytes and Hemoglobin of the 
Blood in Infancy and in Childhood, Am. J. Dis. Child. 52:616 (Sept.) 1936. 

7. Sherman, H. C.: Chemistry of Food and Nutrition, ed. 5, New York. The 
Macmillan Company, 1937. 
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mentary carbohydrates in formulas for infant feeding contain iron in 
appreciable amounts. Stephenson *® has just published the results of 
her study of 57 “healthy” infants between 3 months and 2 years of age. 
She found an average value for hemoglobin coming within the range of 
some “normal” figures (11.7 Gm.). These infants were given an 
excess of iron salts. After three months of this medication the average 
hemoglobin content of the blood of these apparently healthy children, 
living under uniform conditions in an institution, had risen to 13.8 Gm. 


II. NUTRITIONAL ANEMIA AMONG CHILDREN ON THE SUGAR 
PLANTATIONS OF HAWAII 


For a number of years some of the plantation physicians on the various 
islands of the Territory of Hawaii have noticed a rather marked amount 
of anemia among the children under their care. In the spring of 1936 
a study to determine the degree of this anemia was made by the Ewa 
Health Project on a group of 174 children from 3 days to 3 years of 
age living on Ewa Plantation, 64 children in the same age group on 
Waialua Plantation and 41 children 18 months to 3 years of age from two 
private kindergartens in Honolulu. All these children lived on the island 
of Oahu. Determinations of the values for hemoglobin and red blood 
cell counts were done on each child. The technician of the Queen’s 
Hospital Research Department did nearly all of the counts of venous 
blood, using standardized blood-counting pipets frorh the laboratory 
at Queen’s Hospital. All blood counts were taken in the morning, 
between 9 a. m. and 12 noon, to give a uniform relation to meals. The 
hemoglobin percentages were determined by the Tallqvist blotting paper 
method, the colors being compared as soon as the blood had soaked 
into the paper. The advisability of using the Tallqvist method is 
questionable, but in a long series of tests of this method against the 
Newcomber method at the advice and under the supervision of Dr. 
N. P. Larsen, pathologist at Queen’s Hospital, the technician found 
that her results did not vary more than 5 per cent with the two methods 
after she had perfected the time element in reading the Tallqvist reac- 
tion (immediately after the blood had soaked into the paper and the 
sheen had disappeared). Considering, also, that the amount of anemia 
found was uniformly striking, with very small calculated error, the 
figures obtained are probably significant. 

The arithmetical mean of the values for hemoglobin among the Ewa 
children in 1936 was 60 per cent. The standard deviation was + 6.9 
per cent, with a probable error of + 4.7 per cent. Since 100 per cent 


8. Stephenson, R.: Hypochromic Anemia of Infants: Comparison of the 
Efficacy of Ferric and Ferrous Iron, Am. J. Dis. Child. 55:1141 (June) 1938. 
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by the Tallqvist method is 15.8 Gm. of hemoglobin per hundred cubic 
centimeters of blood, the 60 per cent represents 9.5 Gm. of hemoglobin. 
The figures for the red blood cell counts showed an arithmetic mean of 
3,670,000, with a standard deviation of + 543,000 and a probable error 
of the mean of + 27,500. The mean hemoglobin value for the children 
of Waialua Plantation in 1936 was 68 per cent, or 10.7 Gm., with a 
standard deviation of + 8.1 and a probable error of the mean of + 0.68. 
The mean red cell count was 3,780,000, the standard deviation being 


TABLE 1.—Mean Values for Hemoglobin and Mean Red Cell Counts of Groups 
Studied in 1936, Compared with the Normal 








Mean Value for Hemoglobin 





Number of - 
Location Children Percentage Mg. per 100 Ce. 


160 78 12.4 
Ewa Plantation 174 60 9.5 
Waialua Plantation 64 68 10.7 
All plantation children 242 62 9.8 
Honolulu kindergarten children 41 77 12.2 





The children studied were between 3 days and 3 years of age. 
* Mugrage and Andresen.® 


TABLE 2.—Mean Values for Hemoglobin According to Age at Beginning of 
Investigation 








Normal Group* Ewa Group Waialua Group 


Mean ain Mean Hemoglobin ve Mean Hemoglobin 
No. of me No. ss ¢ on ~ N A 
n, 





¢ 








0.0f -— — 
Chil- glo Chil- Per- Gm. Chil- Per- Gm. per 
Age dren Gm. dren centage 100 Ce. dren centage 100 Ce. 


8 days to 2 months 22 14.64 9° 62 9.80 “a - ides 
2to 4months 22 11.14 ‘ 13 8.53 . 65 10.3 

4to 8 months 27 12.29 16 9.48 66 10.4 

8 to 12 months 18 11.81 28 9.32 72 11.4 

12 to 18 months 11.73 30 9.32 64 10.1 

18 to ?4 months 12.63 34 9.80 69 11.9 
2to 3 years 12.73 44 9.48 72 11.4 


12.4 174 9.5 10.7 





* Mugrage and Andresen.* 


+ 382,000 and the probable error of the mean + 32,300. All of the 
plantation children taken together showed a mean value for hemo- 
globin of 62 per cent or 9.8 Gm., and a mean red cell count of 3,700,000. 
These figures represent anemia by any standard of the normal (table 1). 


That the anemia shown by these averages holds for all age groups 
is shown in table 2. It can be seen from this table that the high incidence 
of anemia is not due to inclusion of an excessive number of children 
of the 2 to 4 month age group, in which “physiologic” anemia occurs. 
Complete physical examinations and other laboratory studies, includ- 
ing examinations of the urine and of the stools, Wassermann and Kahn 
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tests and tuberculin tests, failed to show any other cause of the anemia 
than faulty nutrition. Fifteen per cent of the plantation children were 
found to be mildly infested with intestinal parasites, but nearly all of 
this group were infested with Ascaris lumbricoides, and the mean value 
for hemoglobin for the Ewa group in whom intestinal parasites were 
present was 59 per cent, with a mean red cell count of 3,780,000, or 
approximately the same as that of all of the Ewa children together. 
During this time a group of 41 children from the private kinder- 
gartens of Honolulu was studied. These children came from families 
with greater financial means and greater nutritional knowledge than did 
the plantation group, most of whom were the children of laborers. The 
41 children from the two kindergartens were all in the age group 
between 18 months and 3 years. The mean value for hemoglobin in 
this group was 77 per cent, or 12.2 Gm., and the mean red cell count 
was 4,580,000. These figures are within normal limits and, although 
the group is small, tend to show that children from a better economic 
level, with better feeding, have a sufficiency of iron in their diet. As 
it was not expedient to take venous blood from these children, the counts 
were done on peripheral blood obtained by puncturing a finger or the 
lobe of an ear. These findings add weight to the probability that 
climatic factors are not a cause of anemia among the children of Hawaii. 
It was decided to add more iron to the diet of the children on 
Ewa Plantation. Vegetables were being added to the diet for infants 
at Ewa at the age of 3 months; the early introduction of solid foods, 
therefore, considered by some physicians as a measure of preventing 
nutritional anemia,’ was not a sufficient preventive in these children. It 
was deemed advisable to supply thé iron as a natural constituent of the 
diet rather than to add it as a medicament and incur the rather bad 
psychologic effects of the prescription of “medicine” for a long period. 
A sugar cane juice concentrate (raw sugar cane sap) was being used 
as the carbohydrate in the formula for the babies cared for by the Ewa 
Health Project, and practically all the babies were receiving this formula 
partly or exclusively during the first twelve months of their life. This 
juice was found to contain little iron (0.19 to 0.24 mg. per hundred 
grams of syrup) after it had been clarified with suchar (a decolorizing 
vegetable carbon), the method in use. With a new method of making 
and clarifying the juice it was found that an iron content of 1.5 to 3 mg. 
per hundred grams could be retained. At the time of this report, the 
chemists at Ewa are still working on perfecting this product. Briefly, 
the juice is concentrated by boiling in a copper pan and clarified by 
settling and decanting after heating and by filtering through Buchner 


9. Smith, C. H.: Management of Nutritional Anemia in Infancy, M. Clin. 
North America 20:993 (Nov.) 1936. 
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funnels with the aid of filter-cel.** About 60 per cent of the sugar is 
inverted to prevent crystallization. The final product contains approxi- 
mately 75 per cent refractometer dry substance. 

This new type of cane juice concentrate, having ten times as much 
iron as the type previously used, was immediately substituted for the 
latter in the formula for infant feeding made at the Health Project. 
The formulas for the Ewa children are made and bottled in the kitchen 
of the main Health Center building and distributed daily to the chil- 
dren, so that an accurate record of the amount and type of formula 
taken is on hand. Even breast-fed children are given one or two 
bottles of the formula as a complementary feeding. Children up to 
12 months of age receive the syrup in their formula. The basic formula 
consists of half evaporated milk and half water, with 24 ounce (15 cc.) 
of cane syrup in each 8 ounces (240 cc.) of the mixture. A child 
aged 4 months, at the age when the infant is apt to be most deficient 
in iron, with solid foods not yet started or just starting, receives 3.3 
to 3.8 mg. of iron from the Health Center formula. 

The only other attempts made to combat the anemia were treatments 
for »arasitic infestation. 

In the spring of 1937, after the new syrup had been used for a year, 
determinations of the hemoglobin levels and red cell counts were made 
in the same way as those of the previous year on the children at Ewa 
from birth to 3 years of age. This time 168 children were tested, and 
the average value for hemoglobin was 74 per cent, with a standard 
deviation of + 8.1 per cent and a probable error of the mean of 
+ 0.38 per cent. The mean red cell count was 4,250,000, with a stand- 
ard deviation of + 477,000 and a probable error of the mean of 
+ 22,300. In the spring of 1938, counts were again made on the 171 
‘children at Ewa who were under 3 years of age at that time; the mean 
value for hemoglobin was 80 per cent and the mean red cell count was 
4,700,000. The standard deviation and probable error of the hemo- 
globin content were + 10.5 per cent and + 0.54 per cent respectively. 
The standard deviation and probable error of the red cell count were 
+ 445,000 and + 23,000 respectively. The children of Waialua Planta- 
tion of the same age group were studied as controls. They showed 
anemia similar to that observed in 1936 (table 3). The average value 
for hemoglobin for 74 children under 3 years of age at Waialua in 1938 
was 57 per cent, with a standard deviation of + 6.4 per cent and a 
probable error of the mean of + 0.502 per cent. The mean red cell 
count was 3,780,000, with a standard deviation of + 476,000 and a 











t : 9a. Filter-cel is a diamaceous earth found in California. It is full of skeletons 
of tiny marine organisms and is nearly pure silica. Being almost completely inert, 
it makes a good mechanical filter. 
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probable error of the mean of + 37,000. In table 4 is shown the dis- 
tribution according to age of the values for the hemoglobin determined 
in 1937 and 1938 

Comparing the children at Ewa under 1 year of age in 1936, 1937 
and 1938, which is the group which should be most influenced by the 
increased amount of iron in the syrup, one finds in 1936 a mean value 
for hemoglobin of 59 per cent, or 9.3 Gm., and a mean red cell count 
of 3,520,000 for 66 infants, whereas in 1937 there were a mean value 


TABLE 3.—Comparison of Mean Hemoglobin Content and Red Cell Count for Ewa 
and Waialua Children Under 3 Years of Age After the Ewa Children * Had 
Received a Sugar Cane Concentrate High in Iron for Two Years 











Mean Hemoglobin Mean 
Number of - —_ ~ Red Cell 

Year Location Children Percentage Gm. per100Ce. Count 
1937 TR: PI ions ik sh dsens cece es 168 74 11.8 4,250,000 
1988 TER POMAOIO. a oko dk. cde ciincencevcis 171 80 12.6 4,700,000 
1938 Waialua Plantation................... 74 57 9.0 3,780,000 





* No counts were made on the Waialua children for 1937. 


Tas_e 4.—Mean Hemoglobin Values According to Age After Ewa Children Had 
Been Given Cane Juice Concentrate, High in Iron* 


























Ewa Group, 1937 Ewa Group, 1988 Waialua Group, 1938 

» mh & a——_--—_ ¢ A = 

Mean Hemoglobin Mean Hemoglobin Mean Hemoglobin 

No. of - “~ ~ No. of - Hw ~ No. of - A ~ 

Chil- Per- Gm. per Chil- Per- Gm. per Chil- Per- Gm. per 

Age dren centage 100Ce. dren centage 100Cc. dren centage 100 Cc. 

8 days to 2 months 1 65 10.3 3 93 14.7 3 57 9.0 
2to 4months 10 77 12.2 5 80 12.6 9 55 8.7 
4to 8 months 15 73 11.5 18 80 12.6 17 57 9.0 
8tol12months 15 74 11.8 29 79 12.5 12 58 9.2 
12to18months 2% 74 11.8 25 78 12.38 15 54 8.5 
18 to 24 months 40 71 11.2 18 79 12.5 12 56 8.8 
2to 3 years 61 77 12.2 7. 80 12.6 6 58 9.2 
| EA 168 74 11.8 171 80 12.6 74 57 9.0 





* The Waialua group received no iron supplement. 


for hemoglobin of 74 per cent, or 11.7 Gm., and a mean red cell count 
of 4,110,000 for 45 infants, and in 1938 there were a mean hemoglobin 
of 79 per cent, or 12.5 Gm., and a mean red cell count of 4,560,000 
(table 5). 

These comparative figures seem to show that the increased consump- 
tion of iron during the first year of life in 1937 and 1938 over that in 
1936, due to the new method of making the syrup so as to retain iron 
and its catalysts, was of definite benefit in reducing the amount of 
nutritional anemia. After the first year the iron-containing solid foods 
apparently prevent further anemia (fig. 1). The incidence of parasitism 
was found to be the same in 1937 as in 1936 owing to new cases of infes- 
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tation or to reinfestation of children who had been temporarily freed 
of parasites by medication. The equal incidence of parasitism for 
the two years tends to eliminate that condition as a complicating factor. 


TABLE 5.—Comparison of Mean Hemoglobin and Red Cell Count of Ewa Infants 
Under 1 Year of Age in 1936, 1937, and 1938 * 








Mean Hemoglobin Mean 
Number of. - a ~ Red Cell 
Children Percentage Gm. per 100 Ce. Count 


59 9.3 3,520,000 
74 11.7 4,110,000 
79 12.5 4,560,000 








* A cane juice concentrate with a high iron content was given during the latter two years. 






































~EWA= PLANTATION GHILOREN FED WITH HIGH IRON CANE—JUICE 


Fig. 1—Effect of a concentrate of sugar cane juice on the hemoglobin of infants. 


With the aid of J. E. Alicata, parasitologist of the University of Hawaii, 
a program for prevention of parasitic infestation was inaugurated in 
1937, for treatment alone had not decreased the incidence from that of 
1936. 

Although the mean red cell volume and the mean hemoglobin con- 
tent of the red cells were not determined, smears showed the red cells 
of the anemic children to be hypochromic and definitely smaller than 
normal. The red cells of the Ewa children in 1938, who showed little 
evidence of anemia, approximated the normal average size and were 
well filled with hemoglobin. The difference in appearance of the blood 
smears of the anemic children and those of the children with more 
nearly normal blood is shown in the photomicrographs (fig. 2.4 and B), 
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Fig. 2.—A, smear typical of the blood of children of the Waialua plantation in 
1938 (mean value for hemoglobin, 9 Gm.). Note the hypochromia, microcytosis 
and poikilocytosis. B, smear typical of the blood of children of the Ewa plan- 
tation in 1938 (mean value for hemoglobin, 12.6 Gm.). 
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which illustrate a typical smear of the blood of the Waialua children in 
1938 (mean value for hemoglobin, 9.0 Gm.) and a typical smear of 
the blood of the Ewa children in 1938 (mean value for hemoglobin 
12.6 Gm.) 


III. ELEMENTS NECESSARY FOR THE PREVENTION OR CORRECTION 
OF NUTRITIONAL ANEMIA 


It has been mentioned several times in this paper that the absence 
of iron and its catalysts, particularly copper, leads to nutritional anemia, 
whereas the presence of these elements in sufficient quantities will pre- 
vent or cure this anemia. It has long been known that iron, in some 
form, must be acquired and utilized by the body for the formation of 
hemoglobin. About. ten years ago Elvehjem and his co-workers were 
able to show that small amounts of copper acted as a catalyst to iron 
in the formation of hemoglobin in .experimental animals, and it was 
intimated that the same thing happened in man. Some investigators, 
working with human beings, threw doubt on this intimation. Recent 
work, however, has produced many data indicating that small amounts 
of copper are necessary for an optimum hemoglobin response in young 
children. Among the experiments which give definite indication of 
this are one by Usher, MacDermot and Lozinski* on 233 infants in a 
foundling home, one by Goldstein '° on 86 children in an orphan asylum, 
observed for two years, and another by Elvehjem, Duckles and Menden- 
hall +4 on infants at baby clinics in Madison, Wis. 

Other elements which have given evidence of catalyzing the action 
of iron in hemoglobin formation are manganese '* and cobalt.'* There 
has not been enough corroborating evidence to prove the value of these 
elements, but it would seem that cobalt, at least, may be an important 
catalyst. 

The exact amounts of these minerals and their most efficient form 
for building hemoglobin have not yet been accurately determined, though 
much work has been done toward this end. Most of the observations 
have been made on the amount of the minerals necessary to correct 
anemia in children in a comparatively short period rather than on the 
amount necessary in the diet for the prevention of nutritional anemia. 


10. Goldstein, H.: Uses of Iron and Iron Catalysts in Simple Anemia of 
Children, Arch. Pediat. 52:234 (April) 1935. 

11. Elvehjem; C. A.; Duckles, D., and Mendenhall, D. R.: Iron Versus Iron 
and Copper in the Treatment of Anemia in Infants, Am. J. Dis. Child. 53:785 
(March) 1937. 

12. Sheldon, J. H.: Copper and Manganese as Catalysts to Iron in the For- 
mation of Hemoglobin, Brit. M. J. 2:869 (Nov. 12) 1932. 

13. Kato, K.: Iron-Cobalt Treatment of Physiologic and Nutritional Anemia 
in Infants, J. Pediat. 11:385 (Sept.) 1937. 
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Usher and his co-workers * found that children receiving 1.5 to 3 grains 
(90 to 180 mg.) of iron daily in the form of ferric glycerophosphate 
showed by the age of 1 year a mean hemoglobin level 15 per cent higher 
than that of the control group. Infants who received 1.5 to 3 grains 
(90 to 180 mg.) of iron daily together with %» to %e grains (1 to 
1.8 mg.) of copper sulfate showed a mean value for hemoglobin 19 
per cent higher than that of the controls. Goldstein *° concluded that 
the best combination for obtaining the maximum increase in hemo- 
globin and red cells in children already anemic is 10 grains (0.65 Gm.) 
of ferric ammonium citrate, 3 grains (0.19 Gm.) of saccharated 
ferrous carbonate or 3 grains (0.19 Gm.) of reduced iron. He recom- 
mended 0.25 mg. of copper twice a day. Sherman’ stated that 8 to 16 
mg. of iron daily is necessary for the adult. He stated that infants 
and children require amounts proportional to their age. He did not 
give exact figures for them but stated the opinion that the amounts 
given by most investigators are far too large. Oldhan, Schlutz and 
Morse ** suggested 0.5 mg. of iron per kilogram as the optimal require- 
ment of iron for a child less than 1 year of age, but they based this 
suggestion on their careful study of a single child. 

Daniels and Wright * declared 0.6 mg. of iron and 0.1 mg. of 
copper per kilogram of body weight to be the requirement for the 
optimal formation of hemoglobin in young children. Sheldon ** trans- 
ferred his results in experiments on rats to man on the basis of relative 
weight and found that on this basis the human infant would need 
approximately 0.5 mg. of copper daily. A ratio of 1 mg. of copper 
to 25 mg. of iron is the most satisfactory, according to Elvehjem, 
Siemers and Mendenhall.’® 

The question of the availability or solubility of the iron in various 
foods has been shown in recent years to be significant. Several investi- 
gators 17 have shown that although spinach and other foods are well 


14. Oldhan, H.; Schlutz, F. W., and Morse, M.: Utilization of Organic and 
Inorganic Iron by the Normal Infant, Am. J. Dis. Child. 54:252 (Aug.) 1934. 

15. Daniels, A. L., and Wright, O. E.: Iron and Copper Retentions in Young 
Children, J. Nutrition 8:125 (Aug.) 1934. 

16. Elvehjem, C. A.; Siemers, A., and Mendenhall, D. R.: Effect of Iron 
and Copper Therapy on Hemoglobin Content of the Blood of Infants, Am. J. Dis. 
Child. 50:28 (July) 1935. 

17. (a) Elvehjem, C. A.; Hart, E. B., and Sherman, W. C.: The Availability 
of Iron from Different Sources for Hemoglobin Formation, J. Biol. Chem. 103:61 
(Nov.) 1933; Further Studies on the Availability of Iron in Biological Materials. 
ibid. 107:383 (Nov.)' 1934. (b) Tisdall, F. T.; Drake, T. G. H.; Summerfeldt, 
P., and Jackson, S. H.: The Comparative Value of Tomatoes and Spinach in 
the Child’s Diet, J. Pediat. 11:374 (Sept.) 1937. (c) Schlutz, F. W.; Morse, 
M., and Oldhan, H.: The Effect of Various Supplements to the Diet on the Iron 
Balance of the Anemic Infant, ibid. 10:147 (Feb.) 1937. 
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bring the copper intake up to the level considered essential for cata- 
lyzing the formation of iron into hemoglobin. 

No cobalt was seen by means of the spectroscope, but manganese 
was present in amounts greater than that of iron. Other minerals of 
value to the body were shown spectroscopically to be present in the 
syrup. Calcium and phosphorus were present in large quantities, and 
potassium and magnesium were present in about the same quantities 
as manganese. (As spectroscopic lines do not show exact quantitative 
amounts of the elements, figures for them are not given. ) 

Insufficient vitamin intake as a factor in anemia can be ruled out at 
Ewa, for the children there have been given vitamins in concentrated 
form for some years. Vitamin B, has been given in large amounts by 
feeding yeast to babies from birth to 3 months of age' and beginning to 
feed vegetables at 3 months. The babies are also well supplied with 
vitamin C, through the mediums of guava juice and orange juice. 


COM MENT 


The cane juice concentrate described in this report costs relatively 
little, and it could easily be made by sugar cane producers anywhere in 
the world. A distinct added advantage would be its cheapness, as nutri- 
tional anemia seems to be prevalent mainly among children of families 
of meager income. 

It may be that a somewhat higher iron content in the cane syrup 
would be advisable. Addition of various iron salts is being tried, the 
different salts being studied for solubility, turbidity and ability to form 
homogeneous mixtures after standing for long periods. However, the 
clinical results of the present mixture seem to be fairly satisfactory. 

The Ewa Health Project has been established on the Ewa Sugar 
Plantation for eight years. One of the main objectives of the project 
has been the changing of the diet of the preschool children from their 
previous diet, in which approximately 80 per cent of the calories were 
supplied by rice and by breast milk from rice-eating mothers, to a well 
balanced diet containing high amounts of the “protective” vegetables, 
fruits and milk. During this eight year period the diet of the children 
has been gradually changed, so that now all but a few of the preschool 
children on the plantation are taking a fairly adequate diet. The aver- 
age intake of white rice is still much too high. Changing of the dietary 
habits of the children at Ewa has strikingly reduced the mortality rate 
among them and has markedly lowered the amount of dental decay and 
morbidity. In spite of these improvements in general health the changed 
diet evidently still was not giving an adequate intake of iron, even though 
feeding of solid foods was started at 3 months of age. Although a diet 
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may correct many things, it does not necessarily correct everything, 
as it is sometimes assumed to do. Other deficiency diseases were being 
controlled by the change in diet, but nutritional anemia was not con- 
trolled until a greater supply of iron was added through the medium 
of cane syrup. The solid foods that the children have received seem 
to contain enough iron to maintain the hemoglobin level at the point to 
which the diet of the infants brings it. This is shown by the consistency 
of the hemoglobin level in the different age groups over 1 year of age 
at a level similar to that present at 1 year, regardless of whether that 
level is high or low. 
SUMMARY 


Nutritional anemia among infants and young children is a definite 
entity and is found to considerable degree among the children of the 
sugar plantations of Hawaii. A mean value for hemoglobin of 62 per 
cent (9.8 Gm.) and a mean red cell count of 3,700,000 were found in 
a study of 242 plantation children examined in 1936. 

Children of better economic levels showed hemoglobin levels and red 
cell counts approximating the normal. 

A new form of carbohydrate for use in formulas for infant feeding 
is described. This carbohydrate is made by concentrating the juice of 
sugar cane. It contains sufficient available iron and copper to prevent 
nutritional anemia in young infants. Clinical and chemical studies in 
support of this postulate are presented. After a year’s use of the new 
type of carbohydrate, children aged from 3 days to 3 years (168 chil- 
dren) showed a mean value for hemoglobin of 74 per cent (11.8 Gm.). 
The following year the mean value for hemoglobin of 171 children in 
this age group was 80 per cent (12.6 Gm.). The group mainly affected 
by the new carbohydrate, the infants under 1 year of age, showed an 
increase in hemoglobin after using the new type of syrup from 59 per 
cent (9.3 Gm.) to 74 per cent (11.7 Gm.) to 79 per cent (12.5 Gm.). 
Seventy-four children under 3 years of age in the control group who 
received no supplementary iron still showed anemia after two years, with 
a mean value for hemoglobin of 57 per cent (9 Gm.). 

Chemical analyses, performed chiefly by the ortho-phenanthroline 
method, show 1 to 3 mg. of iron per hundred cubic centimeters of cane 
syrup. This iron is all soluble and nearly all in the ferrous state, so that 
all of it should be available to the body. It compares favorably with 
the iron in other foods containing large amounts of iron. This iron 
plus the iron in the baby’s milk meets the iron intake requirements of 
the authors who have given approximate figures for them. The amount 
of copper present in the cane syrup, as determined by the spectroscope, 
is approximately 0.2 mg. per hundred grams. This amount plus the 
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which illustrate a typical smear of the blood of the Waialua children in 
1938 (mean value for hemoglobin, 9.0 Gm.) anda typical smear of 
the blood of the Ewa children in 1938 (mean value for hemoglobin 
12.6 Gm.) 


III. ELEMENTS NECESSARY FOR THE PREVENTION OR CORRECTION 
OF NUTRITIONAL ANEMIA 


It has been mentioned several times in this paper that the absence 
_of iron and its catalysts, particularly copper, leads to nutritional anemia, 
whereas the presence of these elements in sufficient quantities will pre- 
vent or cure this anemia. It has long been known that iron, in some 
form, must be acquired and utilized by the body for the formation of 
hemoglobin. About. ten years ago Elvehjem and his co-workers were 
able to show that small amounts of copper acted as a catalyst to iron 
in the formation of hemoglobin in .experimental animals, and it was 
intimated that the same thing happened in man. Some investigators, 
working with human beings, threw doubt on this intimation. Recent 
work, however, has produced many data indicating that small amounts 
of copper are necessary for an optimum hemoglobin response in young 
children. Among the experiments which give definite indication of 
this are one by Usher, MacDermot and Lozinski* on 233 infants in a 
foundling home, one by Goldstein *° on 86 children in an orphan asylum, 
observed for two years, and another by Elvehjem, Duckles and Menden- 
hall *+ on infants at baby clinics in Madison, Wis. 

Other elements which have given evidence of catalyzing the action 
of iron in hemoglobin formation are manganese *? and cobalt.’* There 
has not been enough corroborating evidence to prove the value of these 
elements, but it would seem that cobalt, at least, may be an important 
catalyst. 

The exact amounts of these minerals and their most efficient form 
for building hemoglobin have not yet been accurately determined, though 
much work has been done toward this end. Most of the observations 
have been made on the amount of the minerals necessary to correct 
anemia in children in a comparatively short period rather than on the 
amount necessary in the diet for the prevention of nutritional anemia. 


10. Goldstein, H.: Uses of Iron and Iron Catalysts in Simple Anemia of 
Children, Arch. Pediat. 52:234 (April) 1935. 

11. Elvehjem; C. A.; Duckles, D., and Mendenhall, D. R.: Iron Versus Iron 
and Copper in the Treatment of Anemia in Infants, Am. J. Dis. Child. 58:785 
(March) 1937. 

12. Sheldon, J. H.: Copper and Manganese as Catalysts to Iron in the For- 
mation of Hemoglobin, Brit. M. J. 2:869 (Nov. 12) 1932. 

13. Kato, K.: Iron-Cobalt Treatment of Physiologic and Nutritional Anemia 
in Infants, J. Pediat. 11:385 (Sept.) 1937. 
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Usher and his co-workers * found that children receiving 1.5 to 3 grains 
(90 to 180 mg.) of iron daily in the form of ferric glycerophosphate 
showed by the age of 1 year a mean hemoglobin level 15 per cent higher 
than that of the control group. Infants who received 1.5 to 3 grains 
(90 to 180 mg.) of iron daily together with %o to 4% grains (1 to 
1.8 mg.) of copper sulfate showed a mean value for hemoglobin 19 
per cent higher than that of the controls. Goldstein *° concluded that 
the best combination for obtaining the maximum increase in hemo- 
globin and red cells in children already anemic is 10 grains (0.65 Gm.) 
of ferric ammonium citrate, 3 grains (0.19 Gm.) of saccharated 
ferrous carbonate or 3 grains (0.19 Gm.) of reduced iron. He recom- 
mended 0.25 mg. of copper twice a day. Sherman’ stated that 8 to 16 
mg. of iron daily is necessary for the adult. He stated that infants 
and children require amounts proportional to their age. He did not 
give exact figures for them but stated the opinion that the amounts 
given by mest investigators are far too large. Oldhan, Schlutz and 
Morse ** suggested 0.5 mg. of iron per kilogram as the optimal require- 
ment of iron for a child less than 1 year of age, but they based this 
suggestion on their careful study of a single child. 

Daniels and Wright ** declared 0.6 mg. of iron and 0.1 mg. of 
copper per kilogram of body weight to be the requirement for the 
optimal formation of hemoglobin in young children. Sheldon ** trans- 
ferred his results in experiments on rats to man on the basis of relative 
weight and found that on this basis the human infant would need 
approximately 0.5 mg. of copper daily. A ratio of 1 mg. of copper 
to 25 mg. of iron is the most satisfactory, according to Elvehjem, 
Siemers and Mendenhall.*® 

The question of the availability or solubility of the iron in various 
foods has been shown in recent years to be significant. Several investi- 
gators 17 have shown that although spinach and other foods are well 


14. Oldhan, H.; Schlutz, F. W., and Morse, M.: Utilization of Organic and 
Inorganic Iron by the Normal Infant, Am. J. Dis. Child. 54:252 (Aug.) 1934. 

15. Daniels, A. L., and Wright, O. E.: Iron and Copper Retentions in Young 
Children, J. Nutrition 8:125 (Aug.) 1934. 

16. Elvehjem, C. A.; Siemers, A., and Mendenhall, D. R.: Effect of Iron 
and Copper Therapy on Hemoglobin Content of the Blood of Infants, Am. J. Dis. 
Child. 50:28 (July) 1935. 

17. (a) Elvehjem, C. A.; Hart, E. B., and Sherman, W. C.: The Availability 
of Iron from Different Sources for Hemoglobin Formation, J. Biol. Chem. 103:61 
(Nov.) 1933; Further Studies on the Availability of Iron in Biological Materials. 
ibid. 107:383 (Nov.)' 1934. (b) Tisdall, F. T.; Drake, T. G. H.; Summerfeldt, 
P., and Jackson, S. H.: The Comparative Value of Tomatoes and Spinach in 
the Child’s Diet, J. Pediat. 11:374 (Sept.) 1937. (c) Schlutz, F. W.; Morse, 
M., and Oldhan, H.: The Effect of Various Supplements to the Diet on the Iron 
Balance of the Anemic Infant, ibid. 10:147 (Feb.) 1937. 
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known to contain large amounts of iron, it has been shown that the 
amount of assimilable iron in these foods is lower than in other foods 
with less total iron but more of the soluble variety. Summerfeldt ** 
has investigated the common foods for their total and soluble iron con- 
tent, using an artificial gastric juice for abstracting the soluble iron. 

Whether ferric or ferrous iron is most readily absorbed by the body 
is still an unsettled point. Efficacious iron medicaments are made from 
both. Summerfeldt ** considers her experimental evidence in agree- 
ment with that of Lintzel*® to show that iron is absorbed only in the 
ferrous state. However, Schlutz and his co-workers,’ in Chicago, 
found “no evidence to show that the ferrous salt is more efficacious 
than the ferric salt.” Stephenson * found that “ferrous iron proved to 
be as effective as ferric.” Dr. Ernestine Kandel, hematologist from 
the University of Chicago, in a series of lectures in Honolulu during 
the summer of 1937, recommended as the two most efficacious iron 
preparations for hemoglobin regeneration ferric ammonium citrate and 
ferrous carbonate. 

Absence of vitamins, especially of vitamin B,, has also been pointed 
out by some investigators as a causative factor in nutritional anemia.”° 


Iv. A CONCENTRATE MADE FROM SUGAR CANE AS A PREVENTIVE 
OF NUTRITIONAL ANEMIA 


The clinical experience at ‘Ewa strongly indicates that cane syrup 
as now made can prevent nutritional anemia among infants when added 
to their diet in sufficient amounts. 

The method used at first for testing the syrup for iron as Fe was 
a colorimetric method with ammonium sulfocyanate as an indicator. 
This method showed values of 1.4 to 3 mg. of iron per hundred grams 
of syrup, as compared with 0.19 to 0.24 mg. in the syrup clarified with 
suchar. However, different tests on the same sample showed a rather 
wide variation of results; so the method was discarded. The latest 
tests have been done with the aid of orthophenanthroline ** and have 


18. Summerfeldt, P.: Iron and Its Availability in Foods, Tr. Sect. Pediat., 
A. M. A., 1935, p. 214. 

19. Lintzel, W.: Zum Nachweis der Resorption des Nahrungseisens als 
Ferroion, Biochem. Ztschr. 263:173, 1933. 

20. Summerfeldt, P.: The Value of an Increased Supply of Vitamin B, and 
Iron in the Diet of Children, Am. J. Dis. Child. 43:284 (Feb.) 1932. Ross, J. R., 
and Summerfeldt, P.: Value of Increased Supply of Vitamin B: and Iron in the 
Diet of Children, ibid. 49:1185 (May) 1935. Tisdall and others.17> 

21. Saywell, L. G., and Cunningham, B. B.: Determination of Iron, Indust. & 
Engin. Chem. (Analyt. Ed.) 9:67 (Feb. 15) 1937. Hummel, F. C., and Willard, 
H. H.: Determination of Iron in Biological Materials: The Use of o-Phenanthro- 
line, ibid. 10:13 (Jan. 15) 1938. 








WILBAR—PREVENTION OF NUTRITIONAL ANEMIA 57 


shown approximately 2 mg. of iron per hundred grams. Tests done 
on a dry ash filtrate seem to be more reliable than those done on a wet 
ash filtrate. This gives a colorimetric test similar to a,a-dipyridyl, but 
the latter reagent is much more expensive and is less readily available. 
Since all of this iron is in solution it should be in the available form. 
Dextrose is a weak reducing agent but is present in large amounts, so 
that most of the iron has been found to be in the ferrous form. 
Although it seems to me, from the evidence on hand, that available 
iron is soluble iron, whether in the ferrous or in the ferric state, the 
iron in the cane syrup is both ferrous and soluble and is therefore 
available from either theoretic point of view. 

When the figures of 1 to 3 mg. of iron per hundred grams of syrup, 
by the various tests, are compared with figures representing the amounts 
of soluble iron in foodstuffs containing large quantities of this element, 
as given in Summerfeldt’s table,’* it is found that the comparison is 
favorable to the syrup. The natural foods in the table range from 
cooked whole wheat, with 3.8 mg. per hundred grams, to apple sauce 
and orange juice, with 0.76 mg. each. Pablum, to which iron is added 
synthetically, contains 7.8 mg. A baby receiving the Health Center 
formula exclusively would at 4 months of age be receiving 45 cc., or 
60 Gm., of cane syrup, with about 1.5 to 2 mg. of iron. When to this is 
added the 1.8 mg. of iron present in the 24 ounces. (720 cc.) of milk’ 
received by a baby of that age, the figures given by Daniels and Wright 
for the normal requirement are approximated and Sherman’s estimates 
are exceeded. More soluble iron could be added synthetically to the 
cane syrup if it were thought necessary, but it would seem from the 
clinical and chemical tests that there is already enough to serve as a 
preventive of anemia. Investigators in Mississippi ** found an aver- 
age of 4.5 mg. of iron in a cane syrup which they made in iron pans, 
which was twice as much as was observed when they made the syrup 
in porcelain pans. They found little increase in the iron content when 
they made the syrup in copper pans. 

The amount of copper in the syrup was tested by the spectroscope. 
The spectrum plates gave permanent records of the mineral lines in 
the syrup and in the ash of the syrup prepared by incineration over- 
night at a temperature of 250C. These plates showed copper to be 
present in approximately 2 parts per million, or about 0.2 mg. per 
hundred grams. A 4 month old baby would, then, receive at least 
0.18 mg. of copper per day from the syrup. This, plus the amount of 
copper in 24 ounces (720 cc.) of milk (approximately 0.2 mg.1*) would 


22. Sheets, O., and Sulzby, A. F.: The Iron Content of Sorghum and Sugar 
Cane Syrups, J. Home Econ. 26:431 (Aug.-Sept.) 1934. 
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bring the copper intake up to the level considered essential for cata- 
lyzing the formation of iron into hemoglobin. 


No cobalt was seen by means of the spectroscope, but manganese 
was present in amounts greater than that of iron. Other minerals of 
value to the body were shown spectroscopically to be present in the 
syrup. Calcium and phosphorus were present in large quantities, and 
potassium and magnesium were present in about the same quantities 
as manganese. (As spectroscopic lines do not show exact quantitative 
amounts of the elements, figures for them are not given.) 

Insufficient vitamin intake as a factor in anemia can be ruled out at 
Ewa, for the children there have been given vitamins in concentrated 
form for some years. Vitamin B, has been given in large amounts by 
feeding yeast to babies from birth to 3 months of age' and beginning to 
feed vegetables at 3 months. The babies are also well supplied with 
vitamin C, through the mediums of guava juice and orange juice. 


COM MENT 


The cane juice concentrate described in this report costs relatively 
little, and it could easily be made by sugar cane producers anywhere in 
the world. A distinct added advantage would be its cheapness, as nutri- 
tional anemia seems to be prevalent mainly among children of families 


of meager income. 

It may be that a somewhat higher iron content in the cane syrup 
would be advisable. Addition of various iron salts is being tried, the 
different salts being studied for solubility, turbidity and ability to form 
homogeneous mixtures after standing for long periods. However, the 
clinical results of the present mixture seem to be fairly satisfactory. 


The Ewa Health Project has been established on the Ewa Sugar 
Plantation for eight years. One of the main objectives of the project 
has been the changing of the diet of the preschool children from their 
previous diet, in which approximately 80 per cent of the calories were 
supplied by rice and by breast milk from rice-eating mothers, to a well 
balanced diet containing high amounts of the “protective” vegetables, 
fruits and milk. During this eight year period the diet of the children 
has been gradually changed, so that now all but a few of the preschool 
children on the plantation are taking a fairly adequate diet. The aver- 
age intake of white rice is still much too high. Changing of the dietary 
habits of the children at Ewa has strikingly reduced the mortality rate 
among them and has markedly lowered the amount of dental decay and 
morbidity. In spite of these improvements in general health the changed 
diet evidently still was not giving an adequate intake of iron, even though 
feeding of solid foods was started at 3 months of age. Although a diet 
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may correct many things, it does not necessarily correct everything, 
as it is sometimes assumed to do. Other deficiency diseases were being 
controlled by the change in diet, but nutritional anemia was not con- 
trolled until a greater supply of iron was added through the medium 
of cane syrup. The solid foods that the children have received seem 
to contain enough iron to maintain the hemoglobin level at the point to 
which the diet of the infants brings it. This is shown by the consistency 
of the hemoglobin level in the different age groups over 1 year of age 
at a level similar to that present at 1 year, regardless of whether that 
level is high or low. 
SUMMARY 


Nutritional anemia among infants and young children is a definite 
entity and is found to considerable degree among the children of the 
sugar plantations of Hawaii. A mean value for hemoglobin of 62 per 
cent (9.8 Gm.) and a mean red cell count of 3,700,000 were found in 
a study of 242 plantation children examined in 1936. 

Children of better economic levels showed hemoglobin levels and red 
cell counts approximating the normal. 

A new form of carbohydrate for use in formulas for infant feeding 
is described. This carbohydrate is made by concentrating the juice of 
sugar cane. It contains sufficient available iron and copper to prevent 
nutritional anemia in young infants. Clinical and chemical studies in 
support of this postulate are presented. After a year’s use of the new 
type of carbohydrate, children aged from 3 days to 3 years (168 chil- 
dren) showed a mean value for hemoglobin of 74 per cent (11.8 Gm.). 
The following year the mean value for hemoglobin of 171 children in 
this age group was 80 per cent (12.6 Gm.). The group mainly affected 
by the new carbohydrate, the infants under 1 year of age, showed an 
increase in hemoglobin after using the new type of syrup from 59 per 
cent (9.3 Gm.) to 74 per cent (11.7 Gm.) to 79 per cent (12.5 Gm.). 
Seventy-four children under 3 years of age in the control group who 
received no supplementary iron still showed anemia after two years, with 
a mean value for hemoglobin of 57 per cent (9 Gm.). 

Chemical analyses, performed chiefly by the ortho-phenanthroline 
method, show 1 to 3 mg. of iron per hundred cubic centimeters of cane 
syrup. This iron is all soluble and nearly all in the ferrous state, so that 
all of it should be available to the body. It compares favorably with 
the iron in other foods containing large amounts of iron. This iron 
plus the iron in the baby’s milk meets the iron intake requirements of 
the authors who have given approximate figures for them. The amount 
of copper present in the cane syrup, as determined by the spectroscope, 
is approximately 0.2 mg. per hundred grams. . This amount plus the 
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copper in the milk approximates the figures given by investigators for 
the required intake for infants for catalyzing iron for the formation of 
hemoglobin. 

It is suggested that in most cases it is more advisable to give iron 
as a preventive of nutritional anemia among infants in the form of a 
readily available food than in the form of a medication. 


Analyses for iron were done by D. C. Jackson and L. J. Rhodes, chemists for 
the Ewa Plantation Company. Spectroscopic analyses for copper and other metals 
were done at the Hawaiian Sugar Planters’ Association Experiment Station by 
Dr. S. S. Ballard. 
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It is the purpose of this article to supply more accurate data than 
have heretofore been available on total, differential and absolute leu- 
kocyte counts and sedimentation rates for healthy children 4 to 7 years 
of age. The article is one of a series of papers on hematologic stand- 
ards for healthy persons from birth through adult life. The data for 


other age groups will be reported elsewhere.* 


From the Department of Medicine, the University of Oregon Medical School. 

1. (a) Osgood, E. E.: Hemoglobin, Color Index, Saturation Index and 
Volume Index Standards: Redeterminations Based on Findings in One Hundred 
and Thirty-Seven Healthy Young Men, Arch. Int. Med. 37:685-706 (May) 1926. 
(b) Osgood, E. E., and Haskins, H. D.: The Relation Between Cell Count, Cell 
Volume and Hemoglobin Content of the Venous Blood of Normal Young Women: 
Redeterminations of Color Index, Volume Index and Saturation Index Standards 
Based on Observations in One Hundred Cases, ibid. $9:643-655 (May) 1927. (c) 
Osgood, E. E., and Baker, R. L.: Erythrocyte, Hemoglobin, Cell Volume and 
Color, Volume and Saturation Index Standards for Normal Children of School 
Age, Am. J. Dis. Child. 50:343-358 (Aug.) 1935. (d) Osgood, E. E.: Normal 
Hematologic Standards, Arch. Int. Med. 56:849-863 (Nov.) 1935. (e¢) Osgood, E. 
E., and others: Total, Differential and Absolute Leukocyte Counts and Sedimenta- 
tion Rates for Healthy Children Eight to Fourteen Years of Age, Am. J. Dis. Child., 
to be published; (f) Total, Differential and Absolute Leukocyte Counts and Sedi- 
mentation Rates for Healthy Children Fifteen to Eighteen Years of Age, to be pub- 
lished; (g) Total, Differential and Absolute Leukocyte Counts and Sedimentation 
Rate for Healthy Adults, Nineteen Years of Age and Over, to be published. (h/) 
Chuinard, E. G.; Osgood, E. E., and Ellis, D. M.: Total, Differential and Absolute 
Leukocyte Counts and Sedimentation Rates for Healthy Newborn Infants, to be 
published; (+) Erythrocyte Counts, Hemoglobin, Cell Volume, and Color, Volume 
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Examination of the literature reveals that there are almost no studies 
by modern methods of the total, differential and absolute leukocyte 
counts of strictly healthy American children of the age group under 
consideration. Such figures as are available are based almost entirely 
on studies of sick children, although these children were thought by the 
investigators to have illnesses not likely to affect the leukocyte count.” 
Carstanjen,* Karnizki* and Perlin® reported results of studies made in 
Europe prior to 1903. Keller, cited by Garrey and Bryan,° studied total 
leukocyte counts of 500 children in connection with a survey on hook- 
worm. Kato’ reported the average leukocyte counts of children “with 
nonhematologic conditions.” The figures given in the textbooks on 
pediatrics * seem to be based on these few unsatisfactory studies, modi- 
fied by the authors’ clinical impressions of the normal leukocyte count. 


SUBJECTS 


All the children lived in or near Portland, Ore., at an elevation of less than 
500 feet above sea level. All were white and native born, in most instances 


and Saturation Index Standards for Healthy Newborn Infants, to be published. 
(j) Osgood, E. E., and others: Erythrocyte Counts, Hemoglobin, Cell Volume, 
and Color, Volume and Saturation Index Standards for Healthy Adolescent Males, 
Fifteen Years of Age and Over, to be published; (&) Erythrocyte Counts, Hemo- 
globin, Cell Volume, and Color, Volume and Saturation Index Standards for 
Healthy Females, Fifteen Years of Age and Over, to be published; (/) Reticulo- 
cyte Counts in Healthy Newborn Infants, to be published; (mm) Icterus Index 
Determinations in Healthy Newborn Infants, to be published; (”) Reticulocyte 
Counts in Healthy Adolescent Boys and Girls, to be published. 

2. Unless the counts of a large series of subjects having a disease have been 
compared with the counts of a statistically significant series of healthy persons of 
the same age group, it is unjustifiable to consider that that disease does not alter 
the leukocyte count. 

3. Carstanjen, M.: Wie verhalten sich de procentischen Verhaltnisse der 
verschiedenen Formen der weissen Blutkérperchen beim Menschen unter normalen 
Umstanden? Jahrb. f. Kinderh. $1:215-241, 333-359 and 684-720, 1900. 

4. Karnizki, A. O.: Ueber das Blut gesunder Kinder, Arch. f. Kinderh. 36: 
42-79, 1903. 

5. Perlin, A.: Beitrag zur Kenntnis der physiologischen Grenzen des Hamo- 
globingehaltes und der Zahl der Blutkérperchen im Kindesalter, Jahrb. f. Kinderh. 
58: 549-571, 1903. 

6. Garrey, W. E., and Bryan, W. R.: Variations in White Blood Cell Counts, 
Physiol. Rev. 15:597-638 (Oct.) 1935. 

7. Kato, K.: Leucocytes in Infancy and Childhood: Statistical Analysis of 
One Thousand and Eighty-One Total and Differential Counts from Birth to Fifteen 
Years, J. Pediat. 7:7-15 (July) 1935. 

8. Lucas, W. P., and Fleischner, E. C.: Physiology of the Blood, in Abt, 
I. A.: Pediatrics, Philadelphia, W. B. Saunders Company, 1924, vol. 4, pp. 409 
and 426. Griffith, J. P. C., and Mitchell, A. G.: Diseases of Infants and Children, 
ibid., 1937, pp. 37-39. Holt, L. E., and Howland, J.: Holt’s Diseases of Infancy 
and Childhood, ed. 10, New York, D. Appleton-Century Company, Inc., 1936, p. 529. 















OSGOOD ET AL—HEMATOLOGIC STANDARDS 63 


children of native-born parents. They were from the public schools, orphanages, 
physicians’ families and the outpatient clinic of the University of Oregon medical 
school. Those from the outpatient clinic had been brought in for tonsillectomy 
but were found by the examining physician to present no indication for this 
operation. Children 4 to 7 years of age were grouped together because the 
scatter diagram 14 of leukocyte counts from 4 years of age to adult life shows 
no significant difference for the two sexes and no marked variation with age in 
this group. At the age of 8, however, there is a sharp fall to an average count 
of 8,400 per cubic millimeter, a value which remains constant until the age of 18 
years. Then there is another drop, to the adult level. Children 10 days to 3 
years of age have not yet been studied by us; so it is possible that standards for 
the age group described here may also apply to younger children. 


METHODS 


Since the methods used have been described in detail elsewhere,® they will be 
commented on only briefly. Venous blood mixed with 2 mg. of dry potassium 
oxalate per cubic centimeter was used for all determinations and is recommended 
because it is more convenient and gives more accurate results than blood from 
the finger or ear. No difficulty was encountered in obtaining blood from the vein, 
even with younger children. The blood was taken at any time of day, as in 
ordinary office practice. 

The leukocyte counts were made with apparatus certified by the Bureau of 
Standards, a volume of 0.4 cu. mm. on each of two dilutions being counted 
and all the precautions outlined by Osgood being observed.® The differential cell 
counts were made on smears stained with Wright’s stain, on glass slides. A 
phosphate buffer solution was used as a diluent. The details of smearing and 
staining are described elsewhere.1° In making the differential counts 200 or 
more cells were classified according to the criteria described and illustrated in 
the “Atlas of Hematology,” 1° care being taken to study only such portions of 
the smears as were thin enough so that the akaryocytes (erythrocytes) were not 
touching each other! The absolute leukocyte counts were calculated by multi- 
plying the total leukocyte count by the percentage of the particular cell type. 
Plum 11 has given data from which the probable error of any of these deter- 
minations may be calculated. 

The sedimentation rates were determined® on the same samples of oxalated 
blood, a Westergren pipet being used and readings being taken at fifteen and 
forty-five minutes. Experience with over 80,000 determinations by this method 
has shown it to have the advantages of the graphic methods and to be simpler 
and quicker. 


RESULTS 
Tables 1 to 4 summarize the individual results for the total, differ- 
ential and absolute leukocyte counts and sedimentation rates for each 


9. Osgood, E. E.: A Textbook of Laboratory Diagnosis, ed. 2, Philadelphia, 
P. Blakiston’s Son & Co., 1935, pp. 409-415 and 430-432. 

10. Osgood, E. E., and Ashworth, C. M.: An Atlas of Hematology, San 
Francisco, J. W. Stacey, Inc., 1937. 

11. Plum, P.: Accuracy of Haematological Counting Methods, Acta med. 
Scandinav. 90:342-364, 1936. 
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age and sex group. On examination of these tables and from the 
scatter diagrams," it is evident that there is no significant difference 
with age or sex within this group, so that it is justifiable to summarize 
the results for the entire group as has been done in table 5. This 
table gives the averages and extreme ranges. For clinical purposes, 
however, the most useful range of normal is not the extreme range 
but that range which will include about plus or minus three probable 
errors, or 95 per cent of healthy persons. In other words, if a result 
for a child of this age group falls outside such a range there is less 


TABLE 6.—Statistical and Smoothed Means and Ranges for Total, Differential 
and Absolute Leukocyte Counts and Sedimentation Rates for 
Children Four to Seven Years of Age 








Statistical Probable Error Smoothed 95% 
Mean Distribution Mean Range 


Leukocytes . . 10,419 + 176 1,632 + 84 10,400 5,500-15,500 


Neutrophil % 37.3+0.9 9+0. 38* 16-60* 
lobocytes per cu. mm. 3,959 + 124 4,000 1,500-7,500 


Neutrophil % 3° 0-10* 
rhabdocytes per cu. mm. 250* 0-1,000* 


Eosinophil % $* 0-8* 
lobocytes per cu. mm. 300 0-800 


Basophil % 0.5** 0-2** 
lobocytes per cu. mm. 50** 0-200** 


Lymphocytes % 1+ 0. 48* 20-70* 
per cu. mm. 5,000 1,500-8,500 


Monocytes % ad 0-7* 
per cu. mm. 300** 0-800** 


Disintegrated % ¥ 0-12* 
cells per cu. mm. 400* 0-1,200* 


Sedimentation 15 min. eee 0.5-5.0"* 
rate 45 min. 1,0-30.0** 





* Applies also to 8 to 14 year old boys and girls. 
t Applies also to persons 15 years of age or older. 
** Applies also to persons 8 years of age or older. 


than one chance in twenty that it is normal for that child. These 95 
per cent ranges are summarized in table 6. 


COMMENT 


The differential and absolute cell counts show a higher proportion 
of lymphocytes and a lower proportion of neutrophil lobocytes (poly- 
morphonuclears) than have usually been given. The probable expla- 
nation for this is that most of the data previously reported have not 
been obtained on strictly healthy persons. The percentages of lympho- 
cytes and neutrophils are the same as for children 8 to 14 years of 
age,?® but the percentage of lymphocytes is higher and the percentage 
of neutrophils lower than for adolescents *** or adults.1* The percent- 
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age of eosinophils is slightly higher than for adolescents'®* or adults.1% 
The percentage of monocytes is slightly lower than for adolescents *** 
or adults.** 

The sedimentation rates form a skew curve, with the greatest number 
of determinations falling in the lower levels. It is probable that the 
rate of 15 mm. in forty-five minutes, which includes 80 per cent of 
the results, represents the strict upper limits of normal and that the’ 
higher rates are due to mild chronic infection of the tonsils, teeth or 
sinuses not detectable in the routine physical examination. 


SUMMARY 


There are no significant age or sex differences in the total, differ- 
ential or absolute leukocyte counts or in the sedimentation rates for 
children 4 to 7 years of age. Table 6 gives the data which should be 
most useful in interpretation of each of these determinations for chil- 
dren of this age group. 








INSENSIBLE PERSPIRATION IN CHILDREN 


V. INFLUENCE OF ALTERATIONS IN THE VEGETATIVE NERVOUS SYSTEM 
INDUCED BY ATROPINE, PILOCARPINE AND EPINEPHRINE 


GEORGE J. GINANDES, M.D. 
AND 
ANNE TOPPER, M.D. 
NEW YORK 


Since the time of Hippocrates it has been known that the human 
body loses weight through emanations of carbon dioxide and water 
vapor from the skin and lungs. The study of this so-called perspiratio 
insensibilis was an attractive medical undertaking even in ancient 
days. 

The exact nature of the phenomenon is still a moot point. Inves- 
tigators differ as to whether it is a matter of physical diffusions * or 
an active physiologic process;* whether it is partly* or entirely ® 
dependent on the activity of the sweat glands or occurs independently.® 
All observers have agreed, however, that the loss of weight, although 
invisible and intangible, is weighable. 

By means of a sensitive balance (Sauter) the insensible perspiration 
has been shown to be constant, daily variations in the same subject 
not exceeding 10 per cent. It has further been shown that this loss 
of weight is closely correlated with the total production of heat by 
the body, the amount of heat thus lost constituting about 25 per cent 


From the Pediatric Service of Dr. Béla Schick, Mount Sinai Hospital. 

This work was made possible through a grant from Child Neurology Research 
(Friedsam Foundation). 
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of the total heat produced.” Because of this striking correlation, some 
have believed that the insensible perspiration functions entirely as a 
heat-regulating mechanism;* others have maintained, however, that 
it has a water-regulating function as well.° 

In previous studies we confirmed the constancy of the basal insensible 
loss of weight in children and graphically plotted statistical correlations 
with various body measurements. We also established normal standards 
for children and showed that the same principles that apply to the corre- 
lation between the insensible perspiration and the total heat production 
of infants *° and adults ** hold for that of children.” 

There are certain conditions in which the normal correlation between 
heat production and insensible perspiration is disturbed. Such condi- 
tions have been found to obtain in superhydrated and dehydrated states. 
Levine and Wyatt ** observed a lowered rate of insensible perspiration 
in dehydrated infants with normal heat production. Manchester, 
Husted and McQuarrie '* observed a disturbance in correlation when 
they dehydrated and superhydrated their subjects by special regulation 
of their diet and fluid intake. 

Several attempts to alter the state of body hydration through admin- 
istration of substances have given analogous results. Gilman and Bar- 
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Water Elimination Through Skin and Respiratory Passages in Health and 
Disease, Arch. Int. Med. 19:931 (May) 1917. Benedict, F. G., and Root, H. F.: 
Insensible Perspiration: Its Relation to Human Physiology and Pathology, ibid. 
38:1: (July) 1926. Levine, S. Z., and Marples, E.: Insensible Perspiration in 
Infancy and in Childhood: Basal Metabolism and Basal Insensible Perspiration 
of the Normal Infant; Statistical Study of Reliability and of Correlation, Am. J. 
Dis. Child. 40:269 (Aug.) 1930. 

8. Jores, A.: Ztschr. f. d. ges. exper. Med. 77:734, 1931. Moog, O., and 
Nauck, E.: ibid. 25:385, 1921. 

9. de Rudder: Ztschr. f. Kinderh. 45:404, 1928. 

10. Levine, S. Z., and Wilson, J. R.: Respiratory Metabolism in Infancy and 
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11. Benedict, F. G., and Benedict, C. G.: Biochem. Ztschr. 186:278, 1927. 

12. Ginandes, G. J., and Topper, A.: Insensible Perspiration in Children: I. 
Experimental Procedure and Influence of Certain Factors, Am. J. Dis. Child. 
§2:528 (Sept.) 1936; II. Statistical Correlation of Insensible Perspiration and 
Various Body Measurements: Proposed Basal Standards for Children, ibid. 52:1335 
(Dec.) 1936; III. Statistical Correlation of Insensible Perspiration and Basal 
Metabolism, ibid. 53:705 (March) 1937. 
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bour ** found that by administering salt to rabbits they could decrease 
the insensible perspiration without altering the total heat production. 
We obtained similar results in children.’ 

The interesting fact that an altered state of hydration brings about 
a disturbance in the correlation between the total heat production and 
the insensible perspiration led us to investigate other influences which 
might bring about a similar disturbance. Accordingly we studied the 
effects of changes in the vegetative nervous system on the insensible 
perspiration of subjects in a state of normal hydration. The important 
influence of the vegetative nervous system on sensible perspiration has 
long been known. 

Certain pharmacologic substances with a known effect on the sympa- 
thetic and parasympathetic nervous systems were employed in this study. 
The drugs used included atropine, pilocarpine and epinephrine. These 
substances have been studied previously with regard to their effect on the 
insensible perspiration, but the reports contained in the literature are 
conflictinig 17 and the methods employed open to criticism. 

The method of weighing used in our study has previously been shown 
to give accurate results. 

The experiments may be divided into three separate groups, accord- 
ing to the information sought. This concerned (1) the influence of 
certain vagomimetic and sympatheticomimetic drugs on the insensible 
perspiration and the basal metabolism of normal children; (2) the effect 
of these substances in known pathologic states in which the autonomic 
nervous system is presumably involved, and (3) the effect of these drugs 
on children with suspected imbalance of the vegetative nervous system 
—an imbalance which, according to the theory of Eppinger and Hess,** 
expresses itself clinically as vagotonia and sympathicotonia. 

In this paper we shall report on the first group of experiments, in 
which we studied the influence of atropine, pilocarpine and epinephrine 
on the insensible perspiration and the heat production of normal 
children. 

The apparatus, the technical procedure and the experimental condi- 
tions have all been described in our previous publications. The sources 
of error and the reliability of the method used have also been discussed. 


15. Gilman, A., and Barbour, H. G.: Am. J. Physiol. 104:392, 1933. 

16. Ginandes, G. J., and Topper, A.: Insensible Perspiration in Children: 
Influence of Salt, Am. J. Dis. Child. 55:1176 (June) 1938. 

17. Moog, O., and Eimer, K.: Miinchen. med. Wchnschr. 72:1912, 1925. Loewy, 
A., and Wechselman, W.: Virchows Arch. f. path. Anat. 206:79, 1911. 

18. Eppinger, H., and Hess, L.: Vagotonia: A Clinical Study in Vegetative 
Neurology, ed. 2, translated by W. M. Kraus and S. E. Jelliffe, New York, 
Nervous and Mental Diseases Publishing Company, 1917. 
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The description that follows, therefore, is somewhat condensed and is 
presented only for purposes of clarity. 


The Sauter balance used in these experiments is a two-arm scale with a 
capacity of 50 Kg. and a sensitivity of 100 mg. The scale is firmly screwed to 
an oak table in such a manner that free movement of a worm gear is allowed. 
During the experiment the subject lies on a bed suspended by means of flexible 
chromium-plated chains from the right arm of the scale. From the left arm is 
suspended a large weighing pan on which counter weights are placed. On the 
right arm of the balance is a small pan in which additional small weights may 
be placed when necessary. 

The children selected for this study were taken from the general pediatric 
ward. They had come to the hospital for some acute illness and were not studied 
until they were symptom free and ready for discharge. These children were pre- 
viously classified as “hospital normal,” although it was established that their 
metabolic status showed no significant difference when restudied some time after 
discharge from the hospital. 

A child was brought into the experimental room and placed in the weighing 
bed, and the weight was recorded. Thereafter records were made of the time 
needed for the subject to lose 5 Gm. After an initial rest period of about thirty 
minutes, a constant basal rate of insensible perspiration was reached. Experi- 
ments were then extended for from one to three hours, and the continued obser- 
vations were recorded in 5 Gm, periods. After a sufficient number of observation 
periods, basal metabolism tests were made in duplicate, the Benedict-Roth apparatus 
being used. 

The experimental conditions which were found to give the most constant 
results may be summarized as follows: 1. The subject was awake but thoroughly 
relaxed physically and mentally. 2. A small meal was given at least two and 
one-half hours before weighings; this contained 280 calories and 150 cc. of fluid. 
3. The clothing and bedding were planned to have a minimum of hygroscopic 
materials. 4. The room temperature ranged from 18 to 25 C. in the absence of 
visible or palpable perspiration. 5. The relative humidity ranged from 19 to 74 
per cent. 

Under these conditions the variations in the basal rate of insensible loss of 
weight never exceeded 10 per cent from period to period and from day to day. 
Any experiment that did not comply with these conditions was rejected. 

The basal rate obtained on at least two experimental days was used as a con- 
trol for further studies. 

The drug (atropine sulfate, pilocarpine hydrochloride or epinephrine hydro- 
chloride) was administered on a separate experimental day. The injection was 
made in the subcutaneous tissue of the arm. A reasonable interval was allowed, 
usually from fifteen to twenty minutes, during which the child regained his 
composure; weighings were then resumed. 

When the drug acted rapidly, as was the case with epinephrine and pilocarpine, 
the changes effected were compared with the control rate obtained before the drug 
was administered and also with control rates obtained on preceding days. With 
atropine a change in procedure was necessary, since the reaction to this drug is 
slower and the usual method would have necessitated keeping the child in the 
scale beyond the limit of comfort. The drug was therefore injected before the 
subject was brought into the experimental room. The rate of insensible perspira- 
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tion was then compared with basal control rates established on preceding days. 
Such a procedure has been shown by us in preceding experiments to give accurate 
results. ; 

The totai dose of the drug given depended on the age and weight of the subject. 
No attempt was made at this time to study the quantitative relation between dosage 
and effect. We were merely interested in using a dose that would give a pharma- 
cologic response without toxic symptoms. 

It has already been pointed out that, as with the insensible perspiration, the 
basal metabolism was studied for several days prior to the administration of 
the drug. The test was again repeated after the injection of the drug, while the 
insensible perspiration was still reflecting the drug’s action. By this method, 
any change in the basal metabolism resulting from the drug could be detected and 
compared with the change in the insensible perspiration. This procedure, how- 
ever, could not be satisfactorily applied when epinephrine was given, because of 
the transitory effect of this drug. Additional studies, therefore, of the effect of 
epinephrine on the basal metabolism were made on separate days. 

One hundred and one experiments were performed on 20 “hospital normal” 
children ranging in age from 4 to 13 years. There were 11 boys and 9 girls. Their 
weights ranged from 14 to 39 Kg. 

The collected data are recorded in the table. 

The normal basal metabolic rate and the normal rate of insensible perspiration 
are recorded as averages of observations made on several experimental days. The 
variations in the individual observations never exceeded the limits of experimental 
error. The effect of the drug given is recorded as an individual observation. 


ANALYSIS OF RESULTS ~ 


The total dose of atropine sulfate given ranged from 0.185 to 
0.43 mg. (4450 to 450 grain), depending on the age and weight of the 
subject. It may be seen from the table that the result with the single 
exception of subject 2 was a definite decrease in the rate of -insensible 
perspiration. The decrease ranged from 11 to 25 per cent, depending to 
some extent on the dose. In the case of subject 1 when a dose of 
0.005 mg. per kilogram of body weight was given the decrease in the 
insensible perspiration was 11 per cent. This decrease was so close 
to the limits of experimental error that a larger dose was necessary. 
In the case of subject 2 the dose was increased to 0.025 mg. per kilo- 
gram of body weight, which was found to be excessive. Toxic mani- 
festations such as flushing, dryness of mucous membranes and a feeling 
of discomfort became evident. The insensible perspiration was increased 
for a period. This increase was probably due to the dilatation of the 
capillaries of the skin as well as to the increased respiratory rate. 
Although the body. temperature was not taken, it may have been 
increased. 


The dose of atropine sulfate given to all the remaining subjects 
varied little and was sufficient to give a significant response without 
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toxic symptoms. This dose, approximately 0.01 mg. per kilogram, 
proved suitable for our investigations. Since a fairly uniform response 
was obtained, no attempt was made to study the quantitative effect of 
the drug. 


Effect of Drugs on Insensible Perspiration 
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* Visible perspiration. 


The decrease following the administration of the atropine sulfate 
began in about one hour and lasted about two hours, after which the 
rate of insensible perspiration returned to a normal control level. 

The basal metabolic rate, as can be seen from the table, remained 
essentially unchanged by the atropine. 

Pilocarpine hydrochloride in a total dose ranging from 1.1 to 2.6 mg. 
(%o to %o grain) invariably caused an increase in the rate of the 
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insensible perspiration. Here again, as with atropine sulfate, we experi- 
mented with the dosage, no attempt being made to determine a quanti- 
tative effect. In subject 1 it was found that a dose of 0.025 mg. per 
kilogram gave an increase of only 8 per cent—an increase too small to 


and Basal Metabolism of Normal Children 
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be considered a significant response. In subjects 2 and 3 when 0.15 mg. 
per kilogram was given visible perspiration occurred. The dose adopted 
for the other subjects was approximately 0.05 mg. per kilogram. This 
dose gave a fairly uniform increase in the insensible perspiration with- 
out causing visible perspiration. The increase began within half an 
hour after administration of the drug and lasted about one and one-half 
hours. The basal metabolism remained unaffected. 
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The total dose of epinephrine hydrochloride ranged from 0.195 to 
0.39 mg. (3 to 6 minims [0.18 to 0.37 cc.] of a 1: 1,000 dilution). To 
subject 17 a dose of 0.005 mg. per kilogram was given. This dose 
exerted no effect on the insensible perspiration. Again, in the case of 
subject 18, a similar dose did not affect the insensible loss of weight. 
A larger dose, however, 0.01 mg. per kilogram, given to this child caused 
a decrease in the insensible perspiration. The other subjects received 
doses approximating 0.01 mg. per kilogram of body weight, and in 
every case a decrease in the insensible perspiration was manifested. No 
toxic symptoms appeared. 

The decrease in the insensible perspiration began within fifteen to 
thirty minutes after the injection of the epinephrine hydrochloride and 
lasted less than one hour. 

Basal metabolism tests performed after the insensible perspiration 
had been observed for about an hour showed no consistent change from 
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Chart showing the effects of drugs on the insensible perspiration. The vertical 
axis indicates grams of insensible perspiration per hour and the horizontal axis 
hours after injection of a drug. 


the normal basal rate. These tests, however, did not reflect the effect 
of the drug at its peak of activity. We therefore restudied the effect of 
epinephrine on the basal metabolism of several of these subjects on 
separate days. Under these conditions, a uniform increase in the basal 
metabolic rates of subjects 19 and 20 of from 10 to 15 per cent occurred 
within fifteen to thirty minutes after the injection of the drug. This was 
corroborated in subjects 21, 22 and 23, in whom similar doses of 
epinephrine caused an increase in the basal metabolic rate at the same 
time interval. This increase, though small, was consistently in the direc- 
tion opposite to that of the change in the insensible perspiration and 
thus established a disturbance in correlation between the total heat 
production and the insensible perspiration. 
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COMMENT 


In these studies it was found that a disturbance in the correlation 
between the insensible perspiration and the total heat production could 
be brought about by certain drugs. Thus atropine and pilocarpine 
affected the insensible perspiration without influencing the basal metab- 
olism. Epinephrine influenced the insensible perspiration in the direc- 
tion of a decrease, while causing a reverse efféct on the basal metabolism. 

The fact that no comparable alterations in the two functions was 
noted made it possible to study the effect of these drugs on the insensible 
perspiration per se. 

The data contained in this paper establish accurately controlled facts 
pertaining to the effect of atropine, pilocarpine and epinephrine on the 
insensible perspiration. It is of interest to consider whether these facts 
fit into the conception of the mechanism of the insensible perspiration 
and to determine whether they throw any new light on this moot point. 
Such a consideration, however, must include an understanding of the 
part played by the sweat glands and the part played by the process of 
physical diffusion of tissue fluids through the epidermis. 

The sweat glands hold a peculiar position in the body in their relation 
to the sympathetic and the parasympathetic nervous system. The general 
rule is that fibers of the parasympathetic system are cholinergic: That 
is, their effects are mediated through the liberation at their nerve endings 
of a chemical substance identical in its action with acetylcholine. Sympa- 
thetic fibers are adrenergic, liberating at their nerve endings an epi- 
nephrine-like substance. The sweat glands seem to constitute an exception 
to this general rule. Although innervated by sympathetic fibers, their 
behavior is thought to be similar to that of structures innervated by the 
parasympathetic fibers. Dale and Feldberg *® found that excitation of 
the sympathetic fibers of the footpads of the cat was followed by sweat- 
ing. An analysis of the physostigminized perfusing fluid from the paw 
revealed the presence of acetylcholine. 

This parasympathetic response can be elicited also by drugs. The 
sweat giands are paralyzed by atropine and stimulated by pilocarpine ; 
they are indifferent to epinephrine. 

The effect of atropine and pilocarpine on the insensible perspiration 
essentially conforms to their effect on the sweat glands. Insensible 
perspiration is inhibited by atropine and increased by pilocarpine. The 
apparently analogous action of these drugs on the insensible perspiration 
and on the sweat glands seems to implicate the sweat organs in the 
production of insensible perspiration. 

This mechanism, however, cannot be the only explanation for the 
insensible perspiration, since even in congenital absence of sweat glands 


—_—_ 


19. Dale, H. H., and Feldberg, W.: J. Physiol. 82:121, 1934. 
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the insensible perspiration is influenced by atropine as it is in normal 
persons.”° Furthermore, considerable evidence accumulated in recent 
years can be cited to support the conception that the process of physical 
diffusion through the skin accounts in the main for the insensible heat 
loss. Superficial hyperemia induced by certain physical and pharmaco- 
logic agents (heat, amyl nitrite, alcohol, yohimbine) has been shown to 
increase the insensible perspiration through an increase in the osmotic 
diffusion of fluids through the skin.2® Atropine in doses sufficient to 
produce flushing (hyperemia) has been observed by us to increase the 
insensible perspiration despite its paralyzing effect on the sweat glands. 

Conversely, conditions which bring about superficial anemia (cold 
applications, a draught of cold air, obstruction to the circulation) 
decrease the insensible perspiration through reduction in the fluids 
available for diffusion through the skin.”* It has been pointed out that 
epinephrine brings about a similar effect through its vasoconstrictor 
action. 

The data presented in this paper contribute confirmatory evidence to 
the previously elaborated concept that the insensible perspiration is 
dependent on the constant activity of the sweat glands as well as on the 
diffusion of fluids through the skin. It also emphasizes the influence 
of the vegetative nervous system on the insensible perspiration. 

The manifest sensitivity of the insensible perspiration to the drugs 
reported in this paper and to other drugs as yet incompletely studied 
points to a method through which the study of certain pathologic states 
involving the vegetative nervous system may be approached. It is our 
purpose in presenting the facts thus far collected to make available 
control data for the evaluation of similarly studied states in which the 
vegetative nervous system is thought to be involved. 

The response to drugs of a single physiologic function such as the 
insensible perspiration seems to provide.a much simpler approach to such 
a study than the numerous physiologic alterations heretofore utilized. 
We have already had the opportunity to make several interesting obser- 
vations on such conditions and hope at some future time to confirm these 
observations. 

We have recently applied this method to the study of certain children 
considered as vagotonic and sympathicotonic. Though our work is still 
in its beginning, the evidence indicates that the reactions of these children 
to the drugs differ either qualitatively or quantitatively from the normal. 


20. (a) Kuno, Y.: The Physiology of Human Perspiration, London, J. & A. 
Churchill, Ltd., 1934, chap. 3. (b) Eimer, K.: Arch. f. exper. Path. u. Pharmakol. 
125:150, 1927. (c) Moog, O.: Klin. Wchnschr. 5:912, 1926. 


21. Quoted by Kuno.?% 
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If this indication is adequately substantiated, the constitution peculiar to 
such children may help explain certain obscure clinical symptoms for 
which no organic cause can be found. 


SUMMARY 


Studies of the effect of certain sympatheticomimetic and vagomimetic 
drugs on the insensible perspiration and heat production of children are 
reported. 

The drugs used for these studies were atropine sulfate, pilocarpine 
hydrochloride and epinephrine hydrochloride. Within the range of the 
dosage employed, atropine, pilocarpine and epinephrine induced a dis- 
turbance in the correlation between the insensible perspiration and the 
basal metabolism. Atropine and epinephrine uniformly decreased the 
insensible perspiration. Pilocarpine increased the insensible perspira- 
tion. The basal metabolism was uninfluenced by atropine and pilo- 
carpine and slightly increased by epinephrine. 

The mode of action of these drugs and the possible mechanism 
through which they affect the insensible perspiration have been discussed. 

The facts obtained confirm the previously elaborated conception as 
to the mechanism of the insensible perspiration and emphasize the 
important effect of alterations in the vegetative nervous system on the 
insensible perspiration. 

The data thus far collected are intended as a control for the study 
of pathologic states and for the study of certain constitutional types 
in which the vegetative nervous system is presumably involved. 
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EFFECT OF SLEEP ON INSENSIBLE 
PERSPIRATION IN INFANTS 
AND CHILDREN 


RICHARD DAY, M.D. 
NEW YORK 


Within the past few years, papers by Levine and his co-workers * and 
also papers by Ginandes and Topper ? and by Law ® have indicated that 
the determination of insensible perspiration by the method of weighings 
at intervals during short periods (one and one-half to four hours) is a 
satisfactory way to estimate basal heat production. In the case of 
infants, according to the technic of Levine and that of Law, the subjects 
should be asleep. Not only does this insure as nearly uniform a basal 
metabolic state as possible, but the constant activity of infants and small 
children when awake disturbs’ the reading of the balance. It is the 
purpose of this paper to describe the changes in the rate of loss of weight 
(insensible perspiration) which accompany sleep and also the parallel 
changes in rectal and cutaneous temperature. These changes have been 
found to be unexpectedly large, especially during the first hour of sleep. 
The establishment of thermal equilibrium, which is essential for the 
obtaining of basal figures, may not occur for one-half hour to one and 
one-half hours after the onset of sleep. Periods of thermal equilibrium 
can best be demonstrated by comparing the continuously recorded rectal 
temperature graphically with a record of the rate of weight loss taken at 
successive periods, each a few minutes in length. In addition, a record 
of the cutaneous temperature of the leg and foot was made in the study 


From the Normal Child Development Study of the Department of Diseases 
of Children, Columbia University, and the Babies Hospital, New York. 

1. Levine, S. Z.; Wilson, J. R., and Kelly, M.: Insensible Perspiration in 
Infancy and Childhood: I. Its Constancy in Infants Under Standard Conditions 
and Effect of Various Physiologic Factors, Am. J. Dis. Child. 37:791 (April) 
1929. Levine, S. Z.; Kelly, M., and Wilson, J. R.: Insensible Perspiration in 
Infancy and Childhood: II. Proposed Basal Standards for Infants, ibid. 39:917 
(May) 1930. Levine, S. Z., and Marples, E.: Insensible Perspiration in Infancy 
and Childhood: III. Basal Metabolism and Basal Insensible Perspiration of the 
Normal Infant; Study of Reliability and Correlation, ibid. 40:269 (Aug.) 1930. 

2. Ginandes, G. J., and Topper, A.: Insensible Perspiration in Children: 
I. Experimental Procedure and the Influence of Certain Factors, Am. J. Dis. Child. 
52:528 (Sept.) 1936. 

3. Law, J. L.: Insensible Loss of Weight in Infancy: Findings for Forty-Six 
Infants Under Basal Conditions, Am. J. Dis. Child. 55:966 (May) 1938. 
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reported here. The cutaneous temperature often was found to rise and 
fall more or less concomitantly with the loss of weight. Subject to the 
limitations of cutaneous temperature of the leg and foot as an indicator 
of the average cutaneous temperature of the body, interesting specula- 
tions are possible as to the thermoregulatory processes during sleep. 


METHODS 


The loss of weight during consecutive periods of a few minutes each was 
measured on a balance similar to those used by the aforementioned workers and 
with a similar technic. Our balance is damped in glycerin, which facilitates 
accurate determinations for periods as short as two or three minutes. The damping 
prevents oscillations of the balance except those caused by respiration. The pointer 
moves slowly across the scale. Each time it crosses the zero mark the time is noted 
and a 0.5 to 2 Gm. weight is placed on the pan. The balance has a sensitivity of 
20 mg. with a load of 20 Kg. It is enclosed in a cubic housing 4 feet (121 cm.) 
on an edge, with a 40 by 28 inch (100 by 70 cm.) door opposite the pan holding 
the baby. A description of this balance is to be published shortly in the Journal 
of Laboratory and Clinical Medicine. 

Rectal temperature was measured concurrently by a continuously recording 
resistance thermometer accurate to 0.05 degree C. The cable from the rectal 
element to the recording unit was so arranged that the accuracy of the balance 
was not decreased as long as the same zero point was used for the beginning and 
the end of each period. 

The cutaneous temperature of the foot and leg was measured at intervals 
by a thermocouple, the limit of accuracy of which was about 0.5 degree C. This 
is a relatively low degree of accuracy considering the amount of change in 
cutaneous temperature which was recorded. Furthermore, as has been shown by 
Hardy,* the cutaneous temperature of the whole body surface is different from 
that of the extremities. However, in Hardy’s paper it appears that in passing 
from one environment to another the direction of change of the temperature of 
the extremities is the same as the direction of change of the average cutaneous 
temperature of the body surface, while the amount of change is greater over the 
extremities. Because, for technical reasons, we did not take readings of the 
cutaneous temperature over the whole body, interpretation of the meaning of 
the change in temperature of the extremities must be cautious. 

The children lay on a cotton sheet separating them from either a fish net or a 
copper screen stretched tightly over the pan of the balance to act as a hammock- 
like support. Observations were made with the subjects unclothed or clothed in 
light cotton garments which had been in the room for the previous twenty-four 
hours. 

Atmospheric conditions varied in different experiments, but in any one period 
of observation the conditions were relatively constant. In the absence of air- 
conditioning equipment, a rise of about 1 degree C. every two hours could not 
be avoided in many instances. 

The subjects were given ¢ meal of less than 20 calories per kilogram of body 
weight, consisting chiefly or entirely of milk, about one hour before observations 


4. Hardy, J. D., and DuBois, E. F.: Basal Metabolism, Radiation, Convection 
and Vaporization at Temperatures of 22 to 35 C., J. Nutrition 15:477 (May) 
1938. 
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began. Weighings were begun after the subject had become quiet, and this was 
usually about half an hour after the child had been placed on the balance. Defeca- 
tion or urination required a change of dampened materials. 

The environment in which the children had been playing prior to being brought 
to the balance room was essentially the same as that of the room itself. 

This report is based on 50 observations on 11 children ranging from 10 months 
to 3 years of age. 

RESULTS 


Sleep was found to be associated with a fall in rectal temperature 
which began usually within ten minutes of the onset of apparent sleep 
and continued for thirty to seventy-five minutes or more, depending on 
the subject. A feature of the curve traced by the recording thermometer 
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Fig. 1—Changes in rate of weight loss, cutaneous temperature of the leg 
and foot and rectal temperature following the onset of sleep. The subject whose 
reactions are shown in this figure was a 3% year old boy who weighed 15.9 Kg. 
He was unclothed. The room temperature rose from 22.2 to 22.8 C. during the 
period of observation. The relative humidity was 50 per cent. 





is that when this fall ceases it does so very suddenly, producing a sharp 
angle in the tracing, after which the line usually remains steady. At the 
moment when the change occurs the child makes some slight movement 
or sighs deeply and thereafter, although obviously sound asleep, is more 
easily disturbed by a light touch. It seems that some change in the depth 
of sleep as well as some thermoregulatory process occurs just at the 
time when the fall in temperature ceases. 

These changes in rectal temperature are accompanied by obviously 
related and striking changes in the rate of loss of weight which can be 
grouped roughly into three types. One of these is shown in chart 1, the 
distinguishing feature of which is an initial rise in weight loss followed 
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by a fall. In this case the rate doubled in a few minutes and then slowly 
fell with the fall in rectal temperature. Before the weight loss becomes 
steady along with the rectal temperature, this type shows another 
transitory rise in weight loss. It would seem from inspection of this 
graph that the variations were all above the basal rate and that they 
should be excluded from the averages designed to give basal figures. 
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Fig. 2—Graph in the case of an 11 month old boy who weighed 10 Kg. He 
was unclothed. The room temperature rose from 25.6 to 26.2 C. The relative 
humidity was 53 per cent. 
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Fig. 3.—Graph in the case of a 10 month old boy who weighed 9.8 Kg. He 
was unclothed. This was the same subject as that of figure 2, observed on a 
different date. The room air was warm (30.5 C.) and humid (64 per cent relative 
humidity). The skin felt moist before the observations began, and both before 
sleep and after the cessation of the fall in rectal temperature the rate of loss in 
weight was above the basal rate as noted in figure 2. 


Another feature of this curve is that the temperature of the sole of 
the foot rose and then fell during the period of rise and fall of weight 
loss, although with a different timing. On the assumption, previously 
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Fig. 4—Graph in the case of a 2% year old boy. He weighed 19.2 Kg. and 
was clothed in light cotton garments except for his left leg, right foot, hands, head 
and neck. The room temperature remained at 23.3 C., and the relative humidity 
was 37 per cent. 
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Fig. 5.—-Graph in the case of a 3 year old girl weighing 14.2 Kg. She was 
clothed in light cotton garments except for the lower parts of her legs, her hands 
and her head and neck. The room temperature rose from 23.3 to 24.4 C. The 
relative humidity was 25 per cent. Note that the scale for the weight loss is 
different from that in the other graphs. 
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mentioned, that the rise and fall in the temperature of the foot indicates 
the direction of change in the body surface as a whole, the change in 
cutaneous temperature here recorded, with the changes in rate of weight 
loss, should have the effect of first increasing and then decreasing heat 
loss by radiation and evaporation. Such changes can perhaps be 
explained most reasonably as purposeful responses concerned with heat 
regulation rather than as the result of inadvertent autonomic phenomena 
associated with sleep. About twelve curves of this type were found 
among the 50 observations. 

Chart 2 shows another type of curve, the distinguishing feature of 
which is a much less marked fall in weight loss, with no detectable pre- 
liminary rise. Furthermore, a steady state is reached shortly after the 
onset of sleep. If all of the curves were like this, values for basal metab- 
olism calculated from weighings at short intervals during sleep would be 
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Fig. 6.—Graph in the case of the same boy as in figure 1. He was 3% years 
old and on this day weighed 16.8 Kg. He was clothed in light cotton garments 
except for the lower parts of his legs, his forearms and his head and neck. The room 
air was warm (28.9 C.) and humid (84 per cent relative humidity). As in the case 
shown in figure 3, his skin felt damp at all times, and the rate of loss of weight was 
at all times above the usual basal rate. The rise in rate of weight loss with sleep 
was very conspicuous. 





more reliable than they are. About 12 of the 50 observations were of 
this type. Chart 2 shows results on the same subject as in chart 3. In 
the latter case the room was very warm (30.5 C.) and the achievement 
of a fall in rectal temperature was accompanied by an enormous rise in 
evaporative loss which resulted in visible perspiration during the early 
part of the observation. Changes in the cutaneous temperature were 
slight in the experiment graphed in chart 2 and were not recorded in 
that shown in chart 3. 

Charts 4 and 5 show the third type of curve, characterized by a 
definite fall in rate of weight loss but with a small or no secondary rise 
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and greater variability in the preliminary rise. Chart 4 is of particular 
interest because the child, owing to an interruption, went through the 
phenomena twice in succession. As the graph shows, the child reached 
equilibrium after the usual rise and fall in weight loss and cutaneous 
temperature of the foot, and then he awoke and asked to defecate and 
urinate. On awakening (as happened in many instances) he complained 
of being cold and actually shivered. It can be seen that while he was 
awake the rectal temperature rose, the cutaneous temperature fell slightly 
and the weight loss remained at the rate established before his awakening. 
His clothing was not changed. During his second nap the rate of loss 
of weight was steady for a few minutes and then showed the same 
marked rise as before, with a subsequent fall. The cutaneous tempera- 
ture likewise repeated the first part of the curve. The experiment was 
terminated. by his awakening permanently before finally attaining 
equilibrium. 

These curves represent the types encountered. The temperature and 
humidity of the room air varied in different observations, and the con- 
ditions for the examples cited are given in the captions of the charts. 
The housing around the balance resulted in the temperature of the walls 
surrounding the subject being at room temperature and in a minimal 
flow of air. With room air above 28.5 C. visible perspiration was 
nearly always present, and the resultant curves were like those of 
charts 3 and 6. When palpable perspiration was present, the forehead 
and neck were the first and sometimes the only areas to show it, but in 
the very warm environments the trunk also would often perspire visibly 
or palpably during the early part of sleep. 


COMMENT 


These results should be of importance in determining the basal rate 
of weight loss. They make possible the more objective and certain 
selection of truly basal figures. According to the technic of Levine,’ 
weighings should be continued for from one to four hours. If they are 
continued for four hours, most of the described variations become 
unimportant. If they are continued for only one hour, however, as often 
happens because of the awakening of the subject, one should be careful 
to eliminate variations resulting from the thermal adjustments asso- 
ciated with sleep. The rapidity with which the rectal temperature can 
rise after awakening and the invariability of a fall during sleep suggest 
that the taking of the rectal temperature before and after a period of 
observation may not reveal the intervening changes. 


An interesting aspect of these results lies. in their quantitative rela- 
tionships. The fact that rectal temperature is low during sleep has been 
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known since 1877 at least.’ It is likewise well known that the heat 
production drops in sleep. According to Wang and Kern ® the level 
of heat production during sleep in children is 5 to 30 per cent less 
than in the quiet waking state, with an average drop of 15 per cent. 
Levine and his co-workers‘ stated that in infants the caloric output is 
from 19 to 40 per cent less in periods of sleep than in periods of wake- 
fulness. The question arises as to whether the rate of temperature fall, 
assuming that it is produced solely by a decrease in heat production, is 
commensurate with decreases of this degree in heat production. A tenta- 
tive answer to this can be obtained from calculations based on the 
assumption that the specific’ heat of the body is about 0.83 as stated by 
Burton,‘ and that the fall in rectal temperature under these circumstances 
is not substantially different from the fall in body temperature. The 
latter condition is probably approximately true according to the work of 
Hardy,‘ under the circumstances of the experiments. Any discrepancy 
would probably be that the fall in body temperature is less than the fall 
in rectal temperature. With such provisions, one can readily calculate 
the calories per hour lost as a result of cooling of the body during the 
period of fall in temperature. In 16 examples from this series, in which 
this calculation was made, the rate of cooling of the body, expressed in 
calories per hours, averaged 32 per cent of the assumed caloric produc- 
tion predicted from the body weight (Benedict and Talbot °) and 33.4 
per cent of the basal caloric production calculated from the insensible 
perspiration. Thus, quantitatively (and assuming that no other change 
in the body occurs) the rate of caloric loss due to cooling is comparable 
to the decrease in caloric production as quoted from the literature. 


However, such a decrease in heat production would result in a much 
greater fall in body temperature than the usual 0.5 degree C. (0.9 
degree F.) unless the body exercised control over the loss of heat to 
meet the new level of heat production. Another indication that such 
control is exercised is the observation that the rectal temperature does 
not approach its new level gradually, as it would if the body were cooling 
like an inert mass of water, but ceases to fall rather suddenly, with a 


5. Growth and Development of the Child, White House Conference on Child 
Health and Protection, New York, Century Company, 1932, pt. 1, p. 134. 

6. Wang, C. C., and Kern, R.: The Influence of Sleep on the Basal Metab- 
olism of Children, Am. J. Dis. Child. 36:83 (July) 1928. 

7. Levine, S. Z.; McEachern, T. H.; Wheatley, M. A.; Marples, E., and 
Kelly, M. D.: Respiratory Metabolism in Infancy and Childhood: XV. Daily 
Energy Requirements of Normal Infants, Am. J. Dis. Child. 50:596 (Sept.) 1935. 

8. Burton, A. C.: Human Calorimetry: II. The Average Temperature 
of the Tissues of the Body, J. Nutrition 9:261 (March) 1935. 

9. Benedict, F. G., and Talbot, F. B.: Metabolism and Growth from Birth 
to Puberty, Publication 302, Carnegie Institution of Washington, 1921. 
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sharp angulation in the curve traced by the recording rectal thermom- 
eter. Furthermore, the temperature thereafter is as steady as it is during 
periods of wakefulness. 

To explain these facts, one hypothesis could be that the physiologic 
thermostat in the central nervous system is set for a lower level during 
sleep. This idea provides a better explanation of the described change 
in rate of weight loss, cutaneous temperature and rectal temperature 
than does the concept that in sleep there is an inadvertent relaxation or 
change in the sympathetic nervous system which serves no useful 
purpose. However, if the heat center is set for a lower temperature in 
sleep, one would expect that in a warm environment it would be neces- 
sary for the body to take definite steps to bring about a fall in tempera- 
ture. Inspection of charts 3 and 6 shows that this actually occurs, at 
least so far as an increase in evaporative loss as measured on a balance 
and elevated cutaneous temperature of the extremities would actually 
increase heat loss. To prove this beyond doubt, however, would require 
the use of a calorimeter. Even in cooler environments than those used 
in the experiments illustrated by charts 3 and 6, as has been mentioned, 
this indirect evidence of increased heat loss during the early stages of 
sleep is frequently present. 

Again assuming the correctness of these ideas, chart 4 shows phe- 
nomena which could rationally be compared with those of fever. At 
the subsidence of a fever and the onset of sleep, according to this 
hypothesis, the heat-regulatory center would be set for a lower level, 
heat production would decrease, and the temperature of the body would 
fall with the additional aid often of increased evaporation and peripheral 
dilatation of capillaries. At the onset of fever and the period of awaken- 
ing the reverse phenomena would occur, just as they were shown to have 
occurred in the case illustrated in chart 4. 


SUMMARY 


After the onset of sleep there are usually marked changes in the rate 
of weight loss. 

At first there is frequently a transitory but substantial rise. After 
the first few minutes of sleep a fall in rate of weight loss occurs, which 
is often marked. There are concomitant changes in the cutaneous 
temperature and a fall in the rectal temperature, and often at the time 
when rectal temperature becomes level still further oscillations in the 
rate of loss of weight occur. In estimating heat production from 
insensible perspiration by the method of Levine these variations should 
be taken into account so that basal figures can be selected from periods 
of thermal equilibrium. The taking of the rectal temperature before and 
after a period of observation is not sufficient to determine when thermal 
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equilibrium occurred. In children from 10 months to 3 years of age 
thermal adjustments are frequently not complete for as long as an hour 
after sleep has begun. 

It is suggested that the phenomena described result from purposeful 
‘ reactions by the body to thermoregulatory changes associated with sleep 
rather than that they are due to inadvertent changes or relaxation in the 
sympathetic nervous system. 
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This report is based on a study of the records of 4,328 children 
less than 6 years of age who were examined between May 1921 and 
August 1938 at the Lymanhurst Health Center, Minneapolis. 

The Lymanhurst Health Center was established in 1921 by Dr. F. 
E. Harrington, health commissioner of Minneapolis. It served 
originally as a public school for children infected with tubercle bacilli, 


and it included an outpatient clinic with facilities for examining children 
with reference to tuberculosis. In 1921 the institution had three main 
objectives: (1) to provide infected tuberculin-sensitive children with 
the same educational advantages as were available to nontuberculous 
children of Minneapolis; (2) to determine, if possible, whether 
apparently healthy tuberculin-sensitive children who had no demonstrable 
chronic pulmonary tuberculosis of the reinfection type were sources 
of contagion and consequently a menace to their associates in school 
and elsewhere, and (3) to provide a comprehensive follow-up study, 
with the hope that an investigation of this character might yield valuable 
information relative to the evolution of tuberculosis in the human body 
and also contribute to understanding of the epidemiology, diagnosis, 
treatment, prognosis and prevention of the disease. 

The original staff of the health center included public school teachers, 
who instructed the children in class rooms, and physicians, who 
examined the children at regular intervals and supervised their medical 
care. Children who were not admitted to the school were reexamined 
periodically in the outpatient department. 


From the University of Cérdoba and the University of Minnesota. 
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When the study had continued for eleven years, evidence had 
accumulated which indicated that tuberculosis in the primary stage of 
development is relatively noncontagious and requires no special therapy.’ 
Consequently the school division, or inpatient service, originally included 
in the health center was discontinued. This change released funds 
previously used to finance the inpatient service and materially enlarged 
the budget available for examining children in the outpatient department. 
In this manner the scope of the epidemiologic study in progress was 
greatly expanded. During the past few years the health center has 
been extended to include tuberculosis in adults and clinics for adults with 
venereal diseases as well as a convalescent home for children with 
rheumatic heart disease. In addition, the tuberculosis division of the 
Department of Health of Minneapolis has its headquarters at Lyman- 
hurst. It was while engaged in postgraduate study at the University 


TABLE 1.—Number of Children in Each Age Group with Negative, Questionable 
or Positive Reactions to Old Tuberculin * 








Reactions to Old Tuberculin 
“= 











Negative Questionable Positive 
- - = = 

Age, Yr. Children Number % Number % Number % 

Ei isidiviedivnvesses 686 605 88.2 19 2.8 62 9 
PRN i evades stiocense 936 743 79.4 46 4.9 147 15.7 
Ec nktatscdeiteses 811 625 77.2 43 5.2 143 17.6 
Mies} béanhetcen sen. aes 880 675 76.7 35 4.0 170 19.3 
GO dcads bis vacudnns 1,015 776 76.5 §2 5.1 187 18.4 
, | RE 4,328 3,424 79.1 195 4.5 709 16.4 





* Some of the children were tested by the von Pirquet and some by the Mantoux method. 
+ No child was included who had reached his sixth birthday. 


of Minnesota that one of us (J. T.) became particularly interested in 
analyzing the data for the preschool children which form the basis of 
this paper. 

All of the 4,328 children included in this study (table 1) received 
tuberculin tests on entry to the clinic. Previous to 1929 the von Pirquet 
test was used exclusively, but subsequent to that date the Mantoux test 
was employed. Consequently about half of the children included in 
the study (the exact number was not determined) received the former 
* test, whereas the remaining 50 per cent of the group received old 
tuberculin intradermally. 

Of the 4,328 children under 6 years of age studied, 3,424 had 
definitely negative reactions to the first tuberculin tests applied. During 


1. Stewart, C. A.: (a) Paper read before the Fourth International Congress 
of Pediatrics, Rome, Italy, 1938; (6) Periodic Accrediting of Household: An 
Economic Auxiliary Method for Controlling Human Tuberculosis, Suitable for 
Use in Private Practice, Am. J. Dis. Child. 54:699-712 (Oct.) 1937. 
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the past few years, in all instances in which the tuberculin reactions 
were negative roentgen examinations have been omitted; nevertheless, 
roentgenograms were made for fully 50 per cent of these 3,424 
uninfected children, and in no case was a lesion disclosed which was 
considered to be suggestive of tuberculosis. Since roentgen study of 
more than 1,700 uninfected children (i. e., children who were insensitive 
to tuberculin) consistently failed to disclose tuberculosis, the more 
recently adopted policy of omitting the relatively expensive roentgen 
examination when the tuberculin reaction was negative in favor of 
making a roentgen study of a larger number cf infected (tuberculin- 
sensitive) children than would otherwise be possible with the funds 
available obviously is a sound policy. 

The initial tuberculin tests recorded for 195 children (table 1) were 
considered to be inconclusive. For some of these children, according to 
the records, the von Pirquet reaction was interpreted as being slightly 
or very slightly positive, and for others included in the group the 
Mantoux reaction was read as % plus. In view of the fact that each 
of these 195 children had received only one tuberculin test and had a 
roentgenogram indicating that the chest was normal, doubt exists as 
to whether they were infected with tubercle bacilli. Consequently they 
are grouped separately in table 1. 

The remaining 709 children included in this study (16.4 per cent of 
all studied [table 1]) reacted definitely either to the von Pirquet or 
to the Mantoux test when first examined at the Lymanhurst Health 
Center. The percentage of tuberculin-sensitive children in each age 
group is distinctly higher than that observed recently by Stewart ?” for 
children of Minneapolis tested in private practice. It seems, therefore, 
that the children at the Lymanhurst Health Center represent a special 
group in which the incidence of infection doubtlessly exceeds that 
prevalent at corresponding ages in the general child population of the 
city. Presumably this difference between two series of children residing 
in Minneapolis is due principally to the fact that many children who 
are known to have been exposed to tuberculosis in adults are referred 
to the health center for examination. 

Additional details regarding the 709 children who entered the health 
center with positive reactions are shown in table 2. Follow-up studies _ 
over an average period of five years were made on 629, or 88.7 per cent, 
of the infected group. 

According to the records, the initial roentgen studies made of the 
709 infected children revealed normal lungs in 268. Since all were 
sensitjve to tuberculoprotein, undoubtedly all had primary tuberculous 
lesions. The failure of roentgen examination to reveal the lesions in 
268 probably indicates that in these patients the lesions were too small 
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for roentgen visualization or were situated unfavorably for it or were in 
extrathoracic parts of the body, which were not investigated roent- 
genologically. Obviously, the roentgen examination is inferior to the 
tuberculin test in detecting infection with tubercle bacilli. Before 
leaving the discussion of the children who were roentgen negative, we 
call attention to the fact that none of them died of tuberculosis during 
the five year period of follow-up study. 

The’ remaining 441 tuberculin-sensitive patients (62.2 per cent of 
the infected series) had demonstrable intrathoracic lesions, which were 
interpreted as evidence of primary tuberculosis. In 286 roentgen study 
of the chest revealed calcification, the incidence of which tended in 
general to increase with advancing age. This observation applied to 
calcification in the lung parenchyma as well as to that in the hilar 


TABLE 2.—Results of Roentgen Studies and Deaths Recorded for Children Who 
Entered the Lymanhurst Health Center with Positive Tuberculin Reactions 








Results of First Roentgen Studies 


Pneumonic Deaths Deaths 

Calcification Infiltration from Recorded 
—, oOfPrimary Tuber- for the 629 
Chil- Normal Ghon Milar Lymph Pulmonary culosis Infected 

dren Chest = Nodes Tuberculosis jo. Fol- Children 

Chil- Fol- =". HF? *  low-Up 
dren lowed* Cases Deaths pA 4 Cases Deaths Cases Deaths Period No. % 


62 52 0 3 0 32 
147 132 0 19+ 1 46 
143 123 35 0 31 
120 149 35 0 28 

0 
1 








187 173 § 50 18 
Totals 709 629 268 144 142 
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* The average follow-up period was five years 
t One child with calcified hilar glands died, presumably of tuberculosis. 


glands. Furthermore, the number of children with calcium deposits 
in the lung parenchyma roughly approximated the number with such 
deposits in the hilar nodes. The strong tendency of primary tuberculous 
lesions to result in intrathoracic deposition of calcium is illustrated by 
the fact that roentgenograms revealed calcified lesions in approximately 
40 per cent of the 709 tuberculin-sensitive children. No example of 
chronic pulmonary tuberculosis of the reinfection type was found in 
the group of infected children. 

Of the 286 children who had calcified intrathoracic lesions deemed 
representative of primary tuberculosis, 1 died. According to the death 
certificate, this patient died of bronchopneumonia at the age of 16 
months. Although.doubt exists that the death was due to tuberculous 
bronchopneumonia, in this study it was classed as a death from tuber- 
culosis. 

Pneumonic infiltrations were present in the remaining 155 children 
included in the total series of 709 tuberculin-sensitive patients in the 
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age groups studied. These 155 children were traced for an average 
period of five years, during which they had repeated roentgen examina- 
tions ; on the basis of numerous studies these infiltrations were diagnosed 
as lesions representative of primary tuberculosis in the acute inflam- 
matory stage of development. During the five year period 9 children 
died of tuberculosis, 6 with the miliary form of the disease, 2 with 
tuberculous meningitis and 1 with pulmonary tuberculosis. The incidence 
of deaths caused by tuberculosis in the entire series of 155 ‘children 
with primary pulmonary tuberculosis in the pneumonic stage of develop- 
ment was 5.8 per cent. It follows, therefore, that 94.2 per cent of this 
group controlled their primary disease successfully. 

Inspection of table 2 shows that all deaths from tuberculosis of 
children with the pneumonic type of primary tuberculosis occurred in 
the two youngest age groups, the mortality amounting to 15.6 per cent 
for the 32 children 0 to 1 year of age and 8&7 per cent for the 46 
children 1 to 2 years of age. It is obvious, therefore, that the majority 
of the young children with pulmonary consolidations representative of 
the acute inflammatory stage of primary tuberculosis displayed a 
marvelous capacity to control and survive infections with tubercle 
bacilli which produced rather extensive infiltrations. The death rate 
from tuberculosis recorded for these children under the age of 1 year was 
distinctly lower than that reported for comparable age groups by 
Rominger and Sgego? (74.3 per cent) and by Nassau and Zweg? (80 
per cent for children infected under the age of 9 months and 33 per 
cent for those infected between the ages of 9 and 12 months). The 
data of the Lymanhurst Health Center also show a lower death rate 
for children infected under the age of 2 years than the average mortality 
of 17 per cent reported recently by Brailey * for children of similar age 
who were followed for five years. 

Before leaving the discussion of the 155 children with primary 
pneumonic tuberculous infiltrations, we call attention to the fact that 
the incidence of lesions representative of the early acute inflammatory 
stage of the disease in the 709 infected children was highest in the 
youngest group and tended in general to decline with advancing age. 
This decline is illustrated graphically in the chart. The chart also 
shows the differences in the frequency with which roentgen studies 
revealed normal lungs or disclosed intrathoracic calcifications at various 
ages. During the course of the follow-up study the roentgen appearance 
of the pneumonic infiltrations gradually changed (table 3). In 100 
instances they resolved and left no demonstrable lesions in the lung 
parenchyma, but in many of these instances calcium eventually was 


2. Cited in Degkwitz: Trattato de pediatria, Editorial Labor, S. A., 1935. 
3. Brailey, M.: Am. Rev. Tuberc. 36:347-354 (Sept.) 1937. 
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deposited in the hilar lymph nodes. In 46 children included in this 
group of 155 the resolution of the primary pneumonic tuberculous 
infiltrations resulted in the production of Ghon tubercles. The remaining 
9 children with pneumonic tuberculous infiltrations died before marked 
changes occurred in their primary lesions. 
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The incidence at different ages of primary pneumonic tuberculous infiltrations, 
intrathoracic calcifications and normal chests, according to initial roentgen study 
of 709 infected children. 


Of the 629 infected tuberculin-sensitive children who were traced 
for an average period of about five years (table 2), 10, or 1.6 per cent, 
died of tuberculosis. Those who died were confined to the first two 
age groups studied; 9.6 per cent of the children 0 to 1 year of age 
died, and 3.8 per cent of the group 1 to 2 years old. With but a single 
exception these deaths from tuberculosis occurred in children who had 
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pneumonic infiltrations. The exception concerns a child who had 
calcified deposits in the hilar glands when first studied roentgeno- 
graphically at the Lymanhurst Health Center. It will be noted that 
all these deaths were the result of secondary or postprimary extension 
of the disease, such as miliary tuberculosis, tuberculous meningitis or 
pulmonary tuberculosis. 


‘Taste 3.—Additional Details Concerning Children Who Had Primary Pulmonary 
Tuberculous Infiltrations 








Number with Primary 
Tuberculous Infiltrations 
That Resolved 


Did Not Formed _ 
Form Ghon Ghon Deaths from 
Children Tubercles Tubercles Tuberculosis 


15* 12 
32* 10 
22 9 
18 10 
13 5 


100*t 46 








* Five children in the group aged 0 to 1 year and 4 of the group aged 1 to 2 years who 
had pneumonie infiltrations which did not form Ghon tubercles died of tuberculosis. 
+ There were originally 109 children in this series. 


TABLE 4.—Roentgen Findings for Children Who Entered the Lymanhurst Health 
Center with Negative Tuberculin Reactions and Subsequently Became Sensitive 
to Tuberculoprotein and for Children Who Had Positive 
Tuberculin Reactions but Later Had Repeated Negative 
Reactions to 1 Mg. of Old Tuberculin 








Total number with negative reaction 
to first test 

Number who later became sensitive to 
tuberculoprotein 

Number with given roentgen findings 


Total number traced with positive reac- 
tion to first test 
hey = who later had negative reac- 
ons 
Number with given roentgen findings 


after sensitivity to tuberculin was Normal lungs 

acquired Pneumonie primary tuberculous infil- 
Normal lungs 9 trations 
Pneumonic primary tuberculous infil- Calci 

trations 1 Lung parenchyma 
Calcifications Hilar lymph nodes 

Lung parenchyma 

Hilar lymph nodes 





Of the 3,424 children who failed to react to the initial tuberculin 
test, 157 later became sensitive to tuberculoprotein (table 4). Roentgen 
studies made after these infections were acquired revealed normal 
lungs in 91 children and lesions characteristic of primary tuberculosis 
in 66. In 17 of the children pneumonic infiltrations developed after 
the acquisition of sensitivity to tuberculin, while in the remaining 49 
calcium deposits appeared, situated in the lung parenchyma in 19 and 
in the hilar lymph nodes in 30. 
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During the course of the follow-up study sensitivity to tuberculin 
was found to have disappeared in 22 of the 629 children whose reactions 
when first examined had been positive and who were traced for an 
average period of five years (table 4). These children who at first 
had positive reactions were later persistently negative to 1 mg. doses 
of old tuberculin. Roentgen studies made of them before and after 
the disappearance of sensitivity to tuberculin gave negative results with 
the exception that in a single case a Ghon tubercle was demonstrated. 
These observations suggest that in some infected children sensitivity to 
tuberculoprotein may disappear spontaneously. According to the records 
for patients less than 6 years of age, a change of this character occurred 
in 22, or 3.5 per cent, of the 629 children who entered the health center 
with positive tuberculin reactions and were traced for an average of 
five years. 

COMMENT 


During the course of this study it was observed that primary 
tuberculosis in these young children tended in general to be a relatively 
benign disease, characterized as a rule by few or no alarming and 
persistent symptoms. Even patients with pneumonic infiltrations, the 
most extensive type of primary tuberculous lesions found in these chil- 
dren, were usually not noticeably ill. Their general freedom from 
symptoms and from evidence of toxicity and distress contrasts strikingly 
with the pronounced evidence of illness displayed by young children who 
have pulmonary consolidations of equal extent caused by pneumococci 
or streptococci. 

The consolidations representative of primary pulmonary tuberculosis 
in the acute stage of development frequently persisted for several 
months with but little change of their extent or appearance in roentgeno- 
grams of the chest. Eventually, however, they resolved spontaneously 
in practically every case, leaving no roentgenographically demonstrable 
evidence in some instances and producing fibrosed or calcified deposits 
in others. 

Since only 1.6 per cent of the 629 tuberculin-sensitive children died 
in the average period of five years during which they were traced, it is 
obvious that young children control and survive infection with tubercle 
bacilli much more often than was formerly considered possible. The 
concentration of the deaths from tuberculosis in the first two years of 
life suggests that the native ability to resist and control primary tuber- 
culosis is less effective during the first two years of life than later. 
Careful study of the records of the 10 children who died of tuberculosis 
revealed that 8 of them remained in intimate contact with persons in 
their respective homes who had open tuberculosis. Consequently these 
8 children experienced continuously ample opportunity for repeated and 
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heavy infections. Considerable probability exists, therefore, that many, 
if not all, of the 8 fatalities were the result of overwhelming infections 
rather than of innate inability of infants to control primary tuberculosis. 
In view of the observed circumstances in cases in which death occurred 
no conclusions relative to the differences in natural resistance at various 
ages seem warranted. 

SUMMARY 


1. Of the 4,328 children under the age of 6 years whose records 
were analyzed, 79.1 per cent had negative and 16.4 per cent had positive 
tuberculin reactions when first tested at the Lymanhurst Health Center. 
In the remaining 4.5 per cent of the group the results of the initial 
tuberculin test were inconclusive. 


2. Roentgen study of over 1,700 children who were not sensitive to 
tuberculoprotein consistently failed to reveal any lesions suggestive of 
tuberculosis. 

3. Of the 709 children who were sensitive to tuberculin when first 
tested, the initial roentgen examination disclosed no lesion in 268, 
calcification in 286 and pneumonic infiltrations in 155. 

4. The incidence of intrathoracic calcification tended to increase with 
advancing age. This statement applies to the calcium deposits in the 
lung parenchyma as well as to those in the hilar lymph nodes. 


5. The incidence of pneumonic infiltration interpreted as primary 
pulmonary tuberculosis in the acute inflammatory stage of development 
decreased greatly with advancing age. 


6. Of the 629 children who had positive tuberculin reactions on 
entering Lymanhurst Health Center and were traced, 619, or 98.4 per 
cent, were alive at the end of an average follow-up period of five years. 

7. The 10 children who died of tuberculosis were members of the 
0 to 1 and the 1 to 2 year age groups, in each of which 5 fatalities 
occurred. 

8. Eight of these 10 children who died remained in intimate contact 
with persons in their respective homes who were known to have open 
tuberculosis. 

9. Nine of the children who died of tuberculosis had pneumonic 
infiltrations deemed representative of primary pulmonary tuberculosis 
when they were first examined. In the remaining child the initial 
roentgen study revealed calcified lymph nodes. 

The pneumonic primary tuberculous infiltrations found on the first 
roentgen examinations of the 146 tuberculin-sensitive children who con- 
trolled and survived this form of the disease resolved spontaneously in 
each instance. This resolution left the lungs roentgenographically 
normal in 100 children and produced Ghon tubercles in 46. 
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10. Of the 3,424 children who failed to react to tuberculin when 
first tested, 157 later became sensitive to tuberculoprotein. Roentgen 
studies made after these primary infections were acquired revealed 
normal lungs in 91 children, pneumonic infiltration in 17 and intra- 
thoracic deposits of calcium in the remaining 49. Not one of the 157 
children died of tuberculosis in the period during which they were 
followed. 


11. During the course of the follow-up study 22 children who pre- 
viously were sensitive to tuberculin lost their sensitivity and gave nega- 
tive reactions to repeated intracutaneous injections of 1 mg. of old 
tuberculin. 
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ACCURACY OF CLINICAL DETERMINATIONS OF 
BLOOD PRESSURE IN CHILDREN 


WITH VALUES UNDER NORMAL AND ABNORMAL CONDITIONS 


M. ROBINOW, M.D. 
W. F. HAMILTON, Pus.D. 


R. A. WOODBURY, M.D., Pu.D. 
AND 


P. P. VOLPITTO, M.D. 
AUGUSTA, GA. 


The accuracy of methods for indirect determination of blood pressure 
in children has never been adequately controlled. It is therefore not 
surprising that discrepancies occur between the results of different 
authors.’ The critical proof of the accuracy of any indirect method 
must be the comparability of the indirectly obtained results with directly 
obtained values recorded simultaneously from adequate manometers. 


Comparative studies have been recorded for the auscultatory (Korot- 
kov) and various other indirect methods in the case of adults by Wolff 
and von Bonsdorff * and by Hamilton, Woodbury and Harper.* In the 
case of newborn infants Woodbury, Robinow and Hamilton * compared 
the direct method with the palpatory (Riva-Rocci) method. Previous 


This study was presented in preliminary form before the American Physio- 
logical Society in Baltimore, March 31, 1938. 

From the Department of Pediatrics, the Department of Physiology and Phar- 
macology and the Department of Anesthesia, University of Georgia School of 
Medicine. ‘ 

1. Growth and Development of the Child: II. Anatomy and Physiology, 
White House Conference on Child Health and Protection, New York, Century 
Company, 1932. Abt, A. F., and Feingold, B. F.: Blood Pressure in Infancy and 
in Childhood: Review of the Literature on Determination of Blood Pressure in 
Normal and in Pathologic Conditions, Am. J. Dis. Child. 40:1285 (Dec.) 1930. 

2. Wolff, H. J., and von Bonsdorff, B.: Ztschr. f. d. ges. exper. Med. 79:570, 
1931. von Bonsdorff, B., and Wolff, H. J.: ibid. 86:12, 1933. 

3. Hamilton, W. F.; Woodbury, R. A., and Harper, H. T., Jr.: Physiologic 
Relationships Between Intrathoracic, Intraspinal and Arterial Pressures, J. A. M. A. 
107:853 (Sept. 12) 1936. 

4. Woodbury, R. A.; Robinow, M., and Hamilton, W. F.: Am. J. Physiol. 
122:472, 1938. 
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attempts by other authors have been reviewed recently.’ They may be 
neglected here because the manometers used in those studies cannot 
be considered adequate.*” 

Von Bonsdorff and Wolff found that values for systolic, diastolic 
and pulse pressures obtained by the Korotkov method differed unpre- 
dictably from the actual pressures. Hamilton, Woodbury and Harper 
found that in most cases indirect systolic values were slightly too low, 
indirect diastolic values too high and pulse pressures, therefore, too 
narrow. These authors agreed that the auscultatory method is superior 
to oscillometric methods and that the difference between direct and I | 
indirect values is sufficiently small to justify the clinical use of the 4 
auscultatory method. | 

These studies seem to indicate that for adults standard equipment | 
and standard auscultatory criteria are approximately correct, although iA 
there is still some doubt as to the best auscultatory sign indicating ) 
diastolic pressure. On the other hand, it was shown‘ that in the case 
of newborn infants pressure values obtained with a cuff 2.5 cm. wide 
agreed well with pressures obtained directly from the umbilical or 
brachial artery, whereas wider cuffs gave much lower values. 

Realizing that cuffs not only may be too narrow but may be too wide 
and that the factors determining the proper width of the cuff are not 
yet fully understood, we undertook this study on children. : 

We tried (1) to ascertain the proper width of the cuff for infants 
and children, (2) to evaluate the factors which determine it and (3) 
to establish standards for normal blood pressure during infancy and 
childhood. é 
MATERIAL AND METHODS 
Our results are based on a study of 62 infants and children, both white and 
Negro, between the ages of 6 weeks and 13 years. Many of these children could 
be considered normal; others were convalescent from infections. The latter group 
contained a number of markedly athreptic infants recovering from dysentery. ; 

Indirect determinations of blood pressure were done with cuffs of five different 
widths (2.5, 4.5, 6.5, 9 and 11.5 cm.). All pressures were taken under nearly basal 
conditions, with the patients at rest in the recumbent position. Ausculation was 
used in the great majority of cases: In a few small infants the arterial sounds 
were too distant, and the systolic pressures were therefore determined by palpation 
of the radial pulse. In several cases both ausculation and palpation were used. 

Values obtained by palpation averaged 6 mm. of mercury below those obtained 

by auscultation, and all data obtained by palpation were fitted to the rest of 
the material by adding 6 mm. to the pressures so obtained. Diastolic pressures 
were determined by the dulling of the arterial sounds (beginning of the fourth 
phase). All indirect determinations were done by the same person. The readings 




















































5. (a) von Bonsdorff, B.: Acta med. Scandinav. 51:1, 1932. (b) Wiggers, 
C. J.: Physiology in Health and Disease, ed. 2, Philadelphia, Lea & Febiger, 1937. 
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were repeatedly checked by Dr. H. T. Harper Jr., who took the indirect pressures 
in the study made by Hamilton, Woodbury and Harper.2 The two observers 
usually agreed within 2 mm, of mercury. 


PROPER WIDTH OF THE CUFF 


For 48 of these same children direct pressures were recorded with the hypo- 
dermic manometer. The majority of the records were obtained from the brachial 
artery; a few, from the midaxillary or from the radial artery. The latter two 
arteries were mainly used in obtaining pressures from infants. In small children 
the pressures and contours of the axillary, the brachial and the radial pulse are 
almost identical. 

Infiltration of the skin with procaine hydrochloride was sufficient to keep the 
older children quiet. Cyclopropane anesthesia was necessary with the smaller 
children and the infants, whose restlessness and crying would otherwise have 
interfered with the determinations. 

While the arterial pressure was being recorded from one arm by the direct 
method, it was being determined simultaneously by the indirect method on the 
other arm, with a cuff of arbitrarily chosen width (usually with the cuff which 
was expected to yield approximately correct results). If the two measurements 
agreed as to systolic pressure, we had guessed correctly the proper width of the 
cuff. If not, a correction was made, as illustrated in figure 1. Since we had used 
a 9 cm. cuff, the indirect pressure reading was too low by the amount a. The 
correct figure for the systolic value would have been obtained if we had used a 
cuff 6.3 cm. wide. Henceforth we shall use the term “best cuff pressure” for 
pressure indirectly obtained under basal conditions and corrected in this fashion. 
They may be considered the closest possible approximations to the actual pressures 
under basal conditions. 

Determinations of the proper width of the cuff and of the “best cuff pressure” 
were carried out in the same way for diastolic pressure. The width indicated in 
figure 1, however, which is correct for determination of systolic pressure, is too 
narrow for diastolic pressure. This was true in the majority of our cases (26 of 
40). In only 7 cases did the same cuff serve for the correct determination of 
systolic and of diastolic pressure. 


FACTORS DETERMINING PROPER WIDTH OF THE CUFF 


It may logically be supposed that the main factors determining the 
proper width of the cuff are (1) the circumference of the arm, (2) the 
compressibility of the arm and (3) the contour of the pulse. 

Circumference of the Arm.—We have plotted the proper width of 
the cuff for systolic pressure against the circumference of the arm 
(fig. 2). The correlation between the circumference of the arm and 
the proper width of the cuff for systolic pressure is fairly good for the 
whole group (r=-+0.71). It is rather poor if the arms measuring 
more than 14 cm. in circumference are considered. The correlation 
coefficient for diastolic pressure could not be determined, since in many 
cases the widest cuff was not wide enough. Therefore no figures on 


6. Hamilton, W. F.; Brewer, G., and Brotman, I.: Am. J. Physiol. 107:427, 
1934. Hamilton and others.® 
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Fig. 1—The ordinates represent pressure in millimeters of mercury; the 
abscissas, the width of the cuff in centimeters. The solid dots connected by the 
curved lines indicate the pressure values obtained for a child under basal con- 
ditions with cuffs of different widths. The upper curve indicates systolic pressure ; 
the lower curve, diastolic pressure. Using a 9 cm. cuff we found that the indirect 
value for systolic pressure was 10 mm. of mercury (a) lower than that obtained 
by simultaneous direct determination. From the slope of the curve it is seen that 
we chose a cuff 2.7 cm. too wide. The proper width of the cuff for systolic 
pressure is therefore 6.3 cm. (abscissa of S), and the pressure under basal con- 
ditions is 111 mm. of mercury (“best cuff pressure”). The same procedure was 
used for diastolic pressure. 
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Fig. 2.—Scatter diagram demonstrating the correlation between the circumfer- 
ence of the arm and the proper width of the cuff (centimeters) for systolic 
pressure (r= +0.71). Solid dots represent malnourished infants. The arrow 
indicates a case in which the 11.5 cm. cuff was not wide enough. 
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the proper width of the cuff could be obtained. But it was evident from 
the limited number of values determined that the correlation coefficient 
for diastolic pressure would be lower. / 

The correlation between the circumference of the arm and the proper 
width of the cuff becomes more impressive if the means of groups are 
considered instead of figures for individual subjects (fig. 3). The 
children were grouped in classes according to the circumferences of their 
arms. The class interval was 2.5 cm. Curves like those in figure 1 
(pressure against cuff width) were constructed for each class. The 
mean systolic and diastolic pressures for all groups were nearly identical 
and were therefore represented in the figure by straight horizontal lines. 
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Fig. 3.—Diagram illustrating the relation between the width of the cuff and 
the circumference of the arm. Curves are constructed as in figure 1. Each curve 
represents the mean cuff pressures obtained for a group of children having arms of 
similar circumference. Straight horizontal lines represent average “best cuff 
pressures” of all subjects. 


The curves for each class cut these pressure lines at the proper 
width of the cuff. The error introduced by using a wrong cuff is seen 
by inspection of the diagram. Thus a 6 cm. cuff would be too wide for 
the smallest children, correct for those whose arms measured 10 to 
12.5 cm. and too narrow for the larger children. 

The diagram illustrates another point: The curves for the classes 
with arms of large circumference flatten at the right side of the diagram. 
This so-called plateau appears also in curves for adults. Von Reckling- 
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hausen * and many subsequent observers stated the belief that the begin- 
ing of the plateau indicates the proper width of the cuff. Figure 3 and 
also figure 1 demonstrate that such generalization is not justified. There 
is no plateau in the curves for groups with small arms. In the curves 
for groups with larger arms there is no fixed relation between the 
beginning of the plateau and the proper width of the cuff. 
Compressibility of the Arm.—Previous investigators (Erlanger * 
and others) have shown that the rigidity of the arterial wall is of little 
importance. In children we may well consider it negligible. 
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Fig. 4—Scatter diagram showing the decrease of compressibility of the arm 
with age (years). 


We determined relative compressibility of the arms of children. The 
method used was rather crude: The circumference (c,) of the upper 
arm was measured with a thread attached to a spring scale. One pound 
of pull, as measured by the spring scale, was exerted on the thread, and 


; A Cc 
the circumference was measured again (c,). The fraction c, Was taken 


as a measure of relative compressibility. The data of 57 children 
were plotted against age (fig. 4). The diagram shows that the arms 


7. von Recklinghausen, H.: Arch. f. exper. Path. u. Pharmakol. 46:78, 1901. 
8. Erlanger, J.: Am. J. Physiol. 39:401, 1916. 


























rs 


ne al detect enaesett Sette de a ao oo 
TE One ne ee noe By a Ee 

yma rate sp J a 
“ * ee Ar +a 











108 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


of younger children are more compressible, and the significance of this 
fact arises from the following consideration: It often happens that a 
thin older child has arms of the same circumference as a fat infant. 
The infant’s arm is more compressible, and he requires a much narrower 
cuff. 

The following explanation may be given tentatively: In the young 
child with the more compressible arm the soft tissues beneath the cuff 
are displaced laterally by inflation of the cuff, so that the diameter of 
the actually compressed tissue is decreased. A relatively narrower cuff 
would be required for such a child. In the older child the tissues of 
the arm consist mainly of muscles, which are fixed in their position 
by tendons and bony attachments. The actually compressed tissues are 
thicker ; consequently a wider cuff is required. 

Contour of the Pulse.—It is generally recognized that occlusion of an 
artery, such as occurs during the inflation of a blood pressure cuff, 
elevates systolic pressure in a segment of artery directly proximal to 
the point of occlusion. But divergent views are still held on the magni- 
tude of this elevation and its influence on auscultatory. readings of 
blood pressure in man. Some authors ® have expressed the belief that 
auscultatory determinations of systolic pressure measure the systolic 
pressure of the occluded pulse and may be as much as 30 mm. of mercury 
or more ® too high. Others *° have stated the opinion that this eleva- 
tion of systolic pressure has been exaggerated and that it is unlikely to 
introduce a significant error into auscultatory determinations. The 
latter conclusion is supported by the close agreement between direct 
and auscultatory measurements of systolic pressure obtained by von 
Bonsdorff and Wolff ** and by Hamilton, Woodbury and Harper.® 

Our data indicate that the change of pressure on occlusion is greater 
in larger children than in smaller. This seems to be correlated with 
differences in the contour of the pulse. In the following section we 
shall present our study of the bearing of 66 pulse contours on this 
question. 

Contours of the arterial pulse are classified as central, intermediate 
and peripheral. In adults their respective representatives are the aortic 
(subclavian), the carotid and, in the arm, the radial pulse. A still more 
peripheral pulse is obtained from the dorsalis pedis artery. For reasons 
not yet understood, there is much individual variation in adults as well 


9. (@) Merke, F., and Miiller, A.: Ztschr. f. d. ges. exper. Med. 46:332, 1925. 
(b) Frank, O., and Wezler, K.: Ztschr. f. Biol. 91:440, 1931. (c) Gladstone, 
S. A.: Bull. Johns Hopkins Hosp. 44:122, 1929. (d) Broemser, P., and Liedholm, 
K.: Ztschr. f. Biol.-97:313, 1936. 

10. Maltby, A. B., and Wiggers, C. J.: Am. J. Physiol. 100:604, 1932. 
Wiggers.5> 

11. Wolff and von Bonsdorff.2 von Bonsdorff.5® 
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as in children. The brachial, the radial and even the femoral pulse 
are commonly of the central type in infants and small children (fig. 5) 
but rarely of this type in older children and adults. Of 26 brachial 
pulses recorded for infants and children under 6 years of age, 5 were 
peripheral, 5 intermediate and 16 central. In this group 7 of 7 radial 
pulses and 6 of 9 femoral pulses were of the central type (fig. 5). 
An intermediate or peripheral radial, brachial or femoral pulse was not 
encountered in any infant under 1 year of age. Of 18 brachial pulses 
recorded for children over 6 years of age, 16 were peripheral, 1 inter- 
mediate and only 1 central ; 4 of 4 femoral pulses were of the peripheral 
type. No radial pulses were recorded for this group. 

Large differences in systolic pressure between the axillary, femoral 
and dorsalis pedis arteries are found in adults.* The differences in 
children are much smaller. In infants the contours and pressures of 
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Fig. 5.—Arterial pressure pulses of children, systolic over diastolic; J, infant 
aged 6 weeks, radial pulse, blood pressure 92/58; 2, premature infant aged 8 
months, radial pulse, blood pressure 117/76; 3, infant aged 4 months, brachial pulse 
(upper record), blood pressure 128/88, femoral pulse (not simultaneous) (lower 
record), blood pressure 121/77; 4, infant aged 14 months, simultaneous femoral 
pulse (upper record), blood pressure 129/82, and radial pulse (lower record), 
blood pressure 123/85; 5, infant aged 4 months, simultaneous ferioral pulse 
(upper record), blood pressure 113/68, and dorsalis pedis pulse (lower record), 
blood pressure 110/68; 6, infant aged 4 years, simultaneous femoral pulse (upper 
record), blood pressure 136/84, and brachial pulse (lower record), blood pressure 
128/82; 7, the same child, simultaneous femoral pulse (upper record), blood 
pressure 136/84, and dorsalis pedis pulse (lower record), blocd pressure 138/81; 
5, child aged 10 years, simultaneous femoral pulse (upper record), blood pressure 
134/77, and brachial pulse (lower record), blood pressure 129/79. The difference 
between brachial and femoral systolic pressure is surprisingly small for a child of 
this age. Note how the contours of the pulse change with age. Differences in the 
height of these curves are due mainly to differences in the sensitivity of the 
manometers and only to a small extent to differences in pressures. 
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brachial and femoral pulses may be similar (fig. 5). In 5 children 
femoral systolic pressures exceeded simultaneous brachial pressures by 
an average of 9 mm. of mercury; in 2 cases systolic pressures of the 
dorsalis pedis artery were not significantly different from the femoral 
pressures. There was no significant difference in diastolic pressure 
between these arteries. 

We studied the changes of pressure and contour occurring in the 
brachial artery when it is occluded just below the needle of the manom- 
eter (fig. 6). In most peripheral pulses the systolic pressure was 
markedly raised by occlusion (average, 13 mm. of mercury in 10 cases). 
In intermediate and central pulses these changes were usually less 
marked (average increase of systolic pressure, 7 mm. of mercury). 
Several central pulses showed some change of contour but no change 
of pressure. The diastolic pressure was not significantly affected by 
occlusion in either group. 


1 : 2 
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Fig. 6.—Brachial pressure pulses of children: a, artery unoccluded; b, artery 
occluded just below the point of recording; 1, central type (note small increase of 
pressure on occlusion) ; 2, 3 and 4, more peripheral contours; 5, typical peripheral 
pulse (note marked increase of systolic pressure on occlusion). Pressures in 
millimeters of mercury, systolic over diastolic, were recorded as follows: Ja, 
130/90 ; 1 b, 135/91; 2a, 142/91; 2b, 149/92; 3a, 132/79; 3b, 151/78; 4a, 118/81; 
4b, 137/80; 5a, 106/73; 56, 121/75. 


These changes are not due to an increase of peripheral resistance. 
Occlusion of the opposite brachial or of one or both femoral arteries 
caused no changes in contour and only a small increase of pressure. 
This affected systolic and diastolic pressures equally and was independent 
of the age of the subject, the length of the arm and the contour of the 
brachial pulse. Similar results were obtained from the femoral arteries 
of dogs by Bazett and LaPlace** and from the arteries of newborn 
babies by Woodbury and his co-workers.* 

From the study of our data we have come to the following tentative 
conclusion: Inflation of the cuff raises the systolic pressure just prox- 


12. Bazett, H. C., and LaPlace, L. B.: Am. J. Physiol. 103:48 and 321, 1933. 
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imal to the cuff, more in peripheral pulses (larger children) than in 
central pulses. The proper cuff for systolic pressure is wider on account 
of this factor. This cuff gives a better estimate of diastolic pressure 
than would a narrower cuff, which would have been chosen if the pulse 
were of the central type, in which case the systolic pressure is not 
augmented by inflation of the cuff. 

In search for factors other than the circumference of the arm, which 
can be evaluated more easily than the compressibility of the arm and 
the contour of the pulse, we correlated the proper width of the cuff 
with age (r = + 0.53) and with the length of the arm (r = + 0.67). 
The correlation coefficient for the length of the arm is higher than for 
age and is practically as good as for the circumference of the arm 
(r=+0.71). This surprised us because the length of the arm is 
more closely related to age than to the circumference of the arm. 

In this connection it is interesting to note that the cuff required for 
newborn infants * was narrower than that for any child in this series, 
although several of our athreptic infants had arms of smaller circum- 
ference than the average newborn baby. This would be true even if 
the data on the newborn were corrected for auscultation. 

More light may be thrown on many of these questions by similar 
studies on adults.** In adults there is less, if any, interrelation between 
age, the contour of the pulse and the length, the diameter and the com- 
pressibility of the arm, so that it is possible to study these factors 
separately. 

DIASTOLIC PRESSURES 


The discussion has so far dealt mainly with systolic pressures. The 
problem becomes even more complicated when diastolic pressures are 
considered. 

The proper width of the cuff for diastolic pressure changes with 
the circumference of the arm, age and the length of the arm in the same 
direction as the proper width of the cuff for systolic pressure, but the 
correlations are less good. 

We have already mentioned that the proper cuff for diastolic pressure 
is usually wider, sometimes narrower and only rarely identical with the 
proper cuff for systolic pressure. The mean “best diastolic cuff pressure” 
(59.4 mm. of mercury) was therefore somewhat lower (4.5 mm.) than 
the pressure which would have been obtained with the proper cuff for 
systolic pressure (63.9 mm.). 

We therefore thought it would be advisable to use the same cuff for 
systolic and for diastolic pressure and to subtract 4.5 mm. from the 
values for diastolic pressure. However, even with such corrections the 


13. Such studies are being carried out at the present time (Hamilton, Woodbury 
and Harper, to be published). 
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values for diastolic pressure are not reliable. The agreement of diastolic 
pressures obtained in such a manner with the “best cuff pressures” was 
rather poor (r= + 0.59). 

It was found that slightly better agreement with the “best cuff 
pressures” could be obtained when diastolic pressures were estimated. 
This was done by two formulas: diastolic pressure equals systolic 
pressure minus 42.5 mm. of mercury (r= + 0.65), and diastolic 
pressure equals 58.3 per cent of the systolic pressure (r = + 0.63). 

The lack of agreement between direct and indirect determinations 
of diastolic pressure suggests that indirect determinations of diastolic 
pressure are of limited value in the case of normal children. The 
variability of diastolic pressure in normal children is relatively small 
(o = +9.7 mm. of mercury) and approaches the mean error of the 
auscultatory method (+ 6.0 mm. of mercury). 

Indirect determinations of diastolic pressure may be more valuable 
in cases of abnormal conditions, such as nephritis with hypertension or 
aortic regurgitation, in which pressures greatly differing from the 
normal are encountered. We have not had any experience with such 
cases. 

The causes for the lack of agreement between direct and indirect 
determinations of diastolic pressure are not clear. We believe that the 
most important factor is the difficulty of obtaining a reliable auscultatory 
criterion indicating diastolic pressure. Unfortunately the phases of the 
arterial sounds are frequently not distinct in children. The sounds 
are often extremely distant, and the third phase is sometimes followed 
by complete disappearance of all sounds. In addition, the intensity 
and character of the sounds appear to vary in the same person under 
certain conditions (excitement, anesthesia). They may also be influenced 
by the contour of the pulse and occasionally by the width of the cuff. 
These facts seem to indicate that the fourth phase of the Korotkov 
sounds is not an ideal criterion in children. Better indirect determina- 
tions of diastolic pressure cannot be expected until a better sign is 
found. 

CHOICE OF THE CUFF FOR CLINICAL PURPOSES 


It is convenient for clinical work to have a small number of cuffs 
and to choose the proper cuff for each subject according to some easily 
determined factor. 

We suggest the use of three cuffs, measuring 2.5, 5 and 9 cm., 
respectively. The 2.5 cm. cuff was used in determining the systolic 
pressure of 22 newborn infants. The average of all the indirect 


14. Mean difference between “best diastolic cuff pressures” and diastolic pressures 
obtained with the proper cuff for systolic pressure minus 4.5 mm. of mercury. 
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determinations was 1.3 mm. of mercury lower than the average of all 
the direct determinations. The average error of single determinations 
was + 3.6 mm. 

The 5 cm. cuff was used for small children. When they were 
selected by age (12 children less than 1 year old) the average of 
systolic pressures was close to the average of the direct measurements 
(+ 0.3 mm. of mercury), and the error of single determinations 
averaged + 6.5 mm. Figures for diastolic pressure were much more 
in error. The mean of the figures for indirect determinations was 11 
mm. too high, and the average error of single determinations was also 
11 mm. When the 5 cm. cuff was used on a group of children selected 
because their arms were less than 13 cm. in circumference, the error 
was essentially the same. This applies also to a third group, selected 
on the basis of arm length (acromion-wrist) of less than 20 cm. 

The 9 cm. cuff was used for a group of 34 children 1 to 13 years 
of age. The average error of single determinations was + 5.1 mm. 
of mercury systolic, and + 7.3 mm. diastolic. The error of the mean 
was — 2.1 mm. systolic, and + 4.6 mm. diastolic. Similar errors apply 
to other groups chosen according to the circumference of the arm 
(13 to 20 cm.) or the length of the arm (20 to 50 cm.). 

Only future studies can decide whether the degree of accuracy 
obtained with the use of these cuffs and these criteria is satisfactory 
for clinical work, because at present too little is known about the 
variability of infants’ and children’s blood pressures in health and in 
disease. 


BLOOD PRESSURES UNDER NORMAL AND ABNORMAL CONDITIONS 


1. Normal Pressures——For reasons already mentioned, the “best cuff 
pressures” may serve as data on the actual blood pressures under basal 
conditions. Systolic pressures ranged from 87 to 123 mm. of mercury 
(mean 101.9 mm.; o = + 9.3). Diastolic pressures ranged from 31 
to 85 mm. (mean 59.4 + 9.7 mm.). 

2. Effect of Age.—It seems to have been generally accepted, accord- 
ing to the literature, that blood pressure in children increases markedly 
with age, especially during the first years. Our data (fig. 7) indicate 
a very small and perhaps not significant increase. It would be even 
less marked if the athreptic infants were eliminated from this series. 
It is suspected that the pressures of these infants are abnormally low, 
for higher systolic pressures (mean, 100 mm. of mercury) were 
observed in newborn infants after the fifth day of life.* All earlier 
observers have used too wide cuffs on their smaller children and 
consequently have reported too low figures. Their figures for larger 
children are more nearly correct. 
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The slight increase of systolic pressure with age represented in 
figure 7 may be due to the fact that older children have more peripheral 
contours of the brachial pulse. On this basis one may well doubt 
whether the systolic pressure in the central arteries or in the left 
ventricle of a normal child does increase with age. 

3. Respiratory Changes.—Respiration causes cyclic changes of blood 
pressure. These changes are usually small (2 to 5 mm. of mercury) 
when the child is under basal conditions. Forced, rapid respiration 
accentuates these changes (fig. 8 c, g, 7). Extreme variations, some- 
times amounting to more than 30 mm., are seen during obstruction of 
the respiratory passages. Systolic and diastolic pressures are about 


MM.HG 





AGE 
2°) S © 0h 8 





Fig. 7.—Scatter diagram illustrating the relation between age (years) and 
actual blood pressures under basal conditions. Solid dots indicate systolic pressure ; 
circles, diastolic pressure. Systolic pressures increase slightly and diastolic 
pressures hardly at all with age. 


equally affected if the changes are small, but on forced breathing 
considerable and not always predictable changes of pulse pressure 
occur. The nature of these changes is too complex to be discussed here. 

These respiratory changes of blood pressure should be taken into 
account during clinical determinations of blood pressure. On extremely 
slow deflation of the cuff the first sound will be heard at the peak of 
a cycle. On further deflation the sounds will gradually become 
continuous throughout the respiratory cycle. The same phenomena will 
be encountered during the determination of diastolic pressure. It is 
therefore possible to determine clinically maximal, minimal and mean 
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systolic and diastolic pressure. The clinician is interested in mean 
systolic and diastolic pressure; hence the cuff must be deflated slowly. 


4. Coughing and Straining—tThe relation between arterial and 
intrathoracic pressure has been discussed elsewhere.’° Coughing, 
retching (fig. 8 h, 7) and crying increase systolic and diastolic pressure 
equally by raising the intrathoracic pressure. Figure 9 3 shows the 
changes in pressure during prolonged straining with closed glottis 
(Valsalva’s experiment ). The complex circulatory changes are explained 
in the legend. They have been discussed in detail elsewhere.* 

5. Excitement—Moderate excitement, such as that caused by the 
arterial punctures, elevated the blood pressure on the average 11 mm. 
of mercury systolic and 12 mm. diastolic (mean difference between 
direct and best cuff pressure). The effect of marked excitement is 
difficult to estimate, since arterial punctures cannot be carried out on 
highly excited children. 
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Fig. 8—Unusual changes in blood pressure during cyclopropane anesthesia 
in a 9 year old girl who was apparently healthy. The femoral pulse is recorded. 
The blood pressure before anesthesia, systolic over diastolic, was 119/77 (not in 
the figure) ; a, administration of cyclopropane was started, blood pressure 147/100; 
b, the lid reflex was gone, blood pressure 157/110; c, second plane,1* blood 
pressure 170/121; d, third plane, blood pressure 160/107; e, fourth plane, blood 
pressure 168/103; f, deep fourth plane, blood pressure 171/105; g, anesthesia 
lightened and child returning to the first plane, blood pressure 180/110 (note 
marked respiratory changes); 4, administration of cyclopropane discontinued; the 
child was coughing and retching (the rapid changes of blood pressure were due 
to changes of intrathoracic pressure); i, one minute later, the child strained 
vigorously, raising the blood pressure thereby from 173/113 to 230/165; j, the 
child was awake, blood pressure 153/108. 


6. Cyclopropane Anesthesia.—This was administered by the carbon 
dioxide absorption technic to those children who could not be bribed 
by our limited financial resources (1 to 5 cents) to keep quiet without 
anesthesia. Infants under 2 years of age were given 1/300 grain 
(0.0002 Gm.) of atropine sulfate fifteen to thirty minutes before 


15. Hamilton and others.* Woodbury and others.* 
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administration of the anesthetic. Morphine sulfate and atropine were 
given in the usual doses to the older children one to one and one-half 
hours before administration of the anesthetic. 


The anesthesia elevated the blood pressure on the average 14 mm. 
of mercury systolic and 15 mm. diastolic over basal levels. This is 
not more than can be expected from excitement alone. Moderate 
asphyxia occurred not infrequently. It was due to laryngeal stridor 
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Fig. 9.—1, asphyxia due to laryngospasm during cyclopropane anesthesia: 
brachial arterial record of blood pressure, systolic over diastolic, of a 2 year old Negro 
boy; A, before asphyxia, blood pressure 123/74; B to G, progressive stages of 
asphyxia; successive pressures, B, 119/72; C, 112/70; D, 105/65; E, 114/68; F, 
93/57; G, 75/50. Note the fall of pressure and the slowing of rate and change of 
contour of the pulse. 2, pulsus alternans during asphyxia due to laryngospasm: 
femoral record from a 4 month old Negro infant with central contour of the 
pulse. Note that the stronger beats are preceded by the shorter diastole.* 3, 
Valsalva’s experiment: femoral arterial record of a 10 year old Negro boy, a, 
before straining, blood pressure 132/75; straining began; the increase of intra- 
thoracic pressure raised the blood pressure abruptly to a peak at b, blood pressure 
161/97. The high intrathoracic pressure interfered with the return of blood to 
the heart. Cardiac output decreased, and consequently systolic, diastolic and 
pulse pressures became smaller during the next seven beats. The child was then 
asked to press more strongly. Another rise of systolic pressure occurred, while 
the pulse pressure became progressively smaller. At c the glottis was opened and 
the child took a deep breath. This caused a sharp drop of intrathoracic pressure 
and a corresponding fall of blood pressure to 81/57 (arrow). Deep respiration 
and normal intrathoracic pressure allowed the heart to fill with blood which had 
been dammed back in the systemic veins. During the next two beats the lungs 
filled, and the volume output of the left ventricle increased and caused the pressure 
to recover, far beyond its original value, to 206/93 at d. At this time there was 
marked reflex slowing and irregularity of the pulse. Systolic and pulse pressures 
continued to be high (214/90 at ¢) because of the combined effect of increased 
volume output and cardiac slowing. 
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or spasm. Excess carbon dioxide from too great a dead space in the 
mask sometimes complicated the picture. Under such conditions the 
blood pressure showed a further moderate rise, and the respiratory 
changes of the pulse became more pronounced. Negro children seem 
to be particularly prone to laryngospasm followed by severe asphyxia. 
Several instances were observed: The heart first accelerated, and the 
blood pressure increased; later (fig. 9 1) the blood pressure fell, and 
the pulse rate slowed. Various irregularities of the pulse occurred. A 
case of pulsus alternans during severe asphyxia is illustrated in figure 
9 2. 

One case was noted in which the blood pressure rose considerably 
during cyclopropane anesthesia in the apparent absence of respiratory 
obstruction or excess of carbon dioxide. This occurred in a 9 year 
old Negro girl who was carried through all stages of anesthesia (fig. 8). 
The pressure increased from 119 systolic and 77 diastolic (not illus- 
trated) to 147 systolic and 100 diastolic at the beginning of anesthesia. 
This rise was probably due to excitement. The pressure rose further 
to 171 systolic and 105 diastolic during the deep fourth plane ** and 
reached 180 systolic and 110 diastolic when the patient was returning 
to the first plane. Discontinuing the administration of the anesthetic 
caused the pressure to decrease gradually to 152 systolic and 109 
diastolic, the value on awakening. Vigorous retching and straining 
before the awakening caused several steep increases of pressure. One 
of these peaks, 230 mm. of mercury systolic and 165 mm. diastolic, 
represents the highest pressure which we have observed in children. 


SUMMARY AND CONCLUSIONS 


Arterial blood pressures of children were recorded directly by means 
of the hypodermic manometer. These values were compared with 
values obtained by the usual clinical methods. It was found that by 
choice of a cuff of the proper width it is possible to determine systolic 
pressure accurately by ordinary clinical procedures. Determinations 
of diastolic pressure by clinical methods are much less accurate in the 
case of children. 

The proper width of the cuff increases with the circumference 
and with the length of the arm and probably decreases with the 
compressibility of the arm. All three factors vary in such a manner 
that the proper width of the cuff increases with age. 

Occlusion of an artery raises the systolic and the pulse pressure in 
the artery immediately above the occlusion. The changes are usually 
less pronounced in pulses of central contour. The contours of pulses 


16. Guedel, A. E.: Inhalation Anesthesia, New York, The Macmillan Company, 
1937. 
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in young children and infants are more central than are those of pulses 
in older children and adults. These phenomena probably have a bearing 
on the results of clinical determinations of blood pressure. 

The use of three cuffs of different widths enables the pediatrician 
to estimate blood pressure with reasonable accuracy. Comparative 
errors are given which occur when the proper cuff is chosen for age, 
the length of the arm or the circumference of the arm. 

Blood pressure increases less with age than is commonly stated. 

Blood pressure is slightly increased by moderate excitement. Crying, 
coughing, retching and straining may increase the blood pressure as 
much as 60 mm. of mercury by raising the intrathoracic pressure. 

During cyclopropane anesthesia a slight rise of blood pressure was 
noted in most cases. In a single case marked transient hypertension 
was observed. 


Changes in blood pressure during asphyxia are discussed and 
illustrated. 





BASAL METABOLISM OF TUBERCULOUS 
CHILDREN 


II. AFEBRILE, PRIMARY PULMONARY TUBERCULOSIS 


ANNE TOPPER, M.D. 
AND 


JEAN SHORE, M.D. 
NEW YORK 


In a previous publication’ a preliminary report was made of a 
study of the basal metabolism of tuberculous children which is being 
carried out in the pediatric service of the Sea View Hospital. This 
report was concerned especially with the metabolism of patients with 
afebrile pulmonary tuberculosis. 

Of 115 children with active afebrile tuberculosis of the adult, or 
reinfection, type, 92, or 80 per cent had a normal basal metabolic rate 
(between + 10 and — 10 per cent). In this respect the results agreed 
in the main with those reported in the literature for adults with 
afebrile pulmonary tuberculosis. 

Of 143 children with active afebrile tuberculosis of the primary, 
or childhood, type, only 6, or 4 per cent, had a normal basal metabolic 
rate. The remaining 137 children, or 96 per cent, had a rate above 
+ 10 per cent. The standard used was that of von Pirquet,? which is 
based on sitting height. The figures were checked by the standard 
based on total height, which Talbot * recommended for growing chil- 
dren, and according to this standard also the majority of the children 
(92 per cent) had a rate above + 10 per cent. 

From this study it was concluded that children with active afebrile 
primary tuberculosis have an increased metabolic rate, while afebrile 
children with the reinfection, or adult, type of tuberculosis have a 
normal rate. 


From the Pediatric Service of Dr. Béla Schick, Sea View Hospital, Staten 
Island, N. Y. 

1. Topper, A., and Rosenberg, H.: Basal Metabolism of Tuberculous Children, 
Am. J. Dis. Child. 52:266 (Aug.) 1936. 

2. von Pirquet, C.: An Outline of the Pirquet System of Nutrition, Phila- 
delphia, W. B. Saunders Company, 1922. 

3. Talbot, F. D.: Physiol. Rev. 5:477, 1925. 
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In order that we might understand this difference in metabolism 
between the two groups, many of the children were studied at intervals 
over long periods. Such a study was possible, since many of the chil- 
dren remain at Sea View Hospital for periods ranging from several 
months to several years. 

In conjunction with the basal metabolism tests,‘ studies were made 
also of the physical signs, roentgenograms, sedimentation rates and 
blood counts, in the hope that light might be thrown on the mechanism 
of the increase in metabolism found with the active primary type of 
tuberculous infection. 

The present paper reports the results of these studies. 

The collected data are shown in the table. 


. 
ANALYSIS OF DATA 


Every child in the group except subject 21 had a basal metabolic 
rate above +10 per cent as long as the tuberculous process was 
active as shown by positive physical findings, an increased sedimentation 
rate and a positive roentgenogram. | 

Subject 21, in contrast to all the other children, had the adult, or 
reinfection, type of tuberculosis. Her basal metabolism remained normal 
during her entire stay in the hospital except when an increase in body 
temperature intervened. 

McCann and Barr® in a study of 10 afebrile tuberculous adults 
found basal metabolic rates ranging from —3 to +15 per cent. 
Barbour ® recorded normal rates for 3 afebrile tuberculous patients. 
Kocher’ reported normal rates for 15 afebrile tuberculous patients 
studied at the Trudeau Sanatorium. Gekler and Weigel * found essen- 
tially normal metabolism in 80 tuberculous adults. Frank and Safarik ° 
recorded normal basal metabolic rates for the majority of 128 afebrile 
patients. In other words, the basal metabolism of adults with active 
afebrile pulmonary tuberculosis has been found to be normal in the 
great majority of cases studied. 


4. The standard used is based on sitting height (von Pirquet). We found 
that this standard agrees within 5 per cent with that based on total height alone, 
which Dr. Talbot recommended for growing children, and we therefore used the 
latter standard to check results obtained with the standard of von Pirquet. 

5. McCann, W. S., and Barr, D. P.: Am. Rev. Tuberc. 5:870, 1922. 

6. Barbour, H. G.: Antipyretics: III. Acetylsalicylic Acid and Heat Regu- 
lation in Fever Cases, Arch. Int. Med. 24:624 (Dec.) 1919. 

7. Kocher, R. A.: California State J. Med. 19:430, 1921. 

8. Gekler, W. A., and Weigel, B. J.: Southwestern Med. 10:221, 1926. 

9, Frank, L. W., and Safarik, L. R.: Colorado Med. 25:61, 1928. 
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In this respect our findings for children with the adult type of 
tuberculosis agree with the finding for tuberculous adults. Because 
of this accord, we have reported here only a single case of the adult type 
of tuberculosis (that of subject 21), although many cases were studied 
and previously reported. It may be seen that even in the presence of 
intensive pulmonary pathologic change (fig. 1) the total heat production 
remained normal. 

Our primary interest was in the study of the group with the child- 
hood type of infection, since reports of such studies are scarce in the 
literature. Cisi'® reported a study of 49 cases of tuberculosis in chil- 











Fig. 1 (subject 21).—Active adult tuberculosis; basal metabolic rate, +8 
per cent. Note extensive pathologic change with the normal basal metabolic rate. 


dren. He found an abnormally high metabolic rate in 40 per cent of 
them. Unfortunately he did not group his cases clinically; further- 
more, he averaged the results of several tests made on the same child, 
even though the tests were made at long intervals, during which the 
entire character of the disease may have changed. 

The only other report found was that of Helmreich,"* who observed 
high basal metabolic rates after high caloric feeding of his tuberculous 
children and believed an increase in rate (Plethypyrose) to be necessary 
to healing and therefore of prognostic significance. 


10. Cisi, C.: Riv. di clin. pediat. 23:433, 1925. 
11. Helmreich, E.: Klin. Wcehnschr. 5:466, 1926. 
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We have selected 20 children with afebrile active primary tubercu- 
losis for report. Many more such patients have been followed over 
four years; these 20 have been chosen only because of the complete- 
ness of their record. 

It may be seen from the table that all 20 children had increased 
basal metabolic rates (above +10 per cent) only as long as there 
| were signs of activity in the lung, i. e., positive physical signs, positive 
fe ee roentgen findings and increased sedimentation rates. When the tuber- 
ie culous process became inactive, as evidenced by absence of clinical and 
physical signs and negative roentgen findings, the basal metabolic rate 
fell to a normal level. The sedimentation rate paralelled the basal 
metabolic rate remarkably well, in the main, falling to normal when 
the latter became normal. 

So consistently did increased metabolism reflect activity of the 
tuberculous process that Dr. Schick decided to use a normal basal 
a metabolic rate as a requisite for discharge from the hospital in the case 
coe of children with primary pulmonary tuberculosis. At present, before 
4 a child’s tuberculosis is declared inactive, so that he is ready for dis- 
charge, there must be not only absence of physical and clinical signs, 
negative roentgen findings and a normal sedimentation rate but a normal 
basal metabolic rate. 

Figures 2 to 7 show an A series of roentgenograms, which were 
made at the time of active infection, and a B series, which were made 
at the time of discharge from the hospital. It may be seen that 
when roentgen findings were positive the basal metabolic rate was 
high ; when the findings became normal, the basal metabolic rate returned 
to a normal level. No quantitative relationship could be demonstrated 
between the extent of pulmonary pathologic change and the height of 
the metabolic rate, but a decided correlation was observed in every 
case. 

We have tried to find the reason for the increased metabolic rate 
‘hee with primary tuberculosis as opposed to the normal rate with the adult 
oe type. The factors of fever, hyperactivity of the thyroid gland, toxic 
destruction of protein, puberty and blood dyscrasias were eliminated 
in all cases. The children were afebrile at the time of testing and 
remained so for weeks or months during the period of observation. 
None exhibited signs of hyperthyroidism. There was no toxic destruc- 
tion of protein, since these children were for the most part gaining 
weight. Puberty could also be excluded, since most of these children 
were in the younger age groups, while, paradoxically, the group with 
; the adult type of tuberculosis, although nearer the age of puberty, had 
normal metabolism. Blood dyscrasias were excluded by the blood 
picture and by the absence of signs referable to such disturbances. 
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Infection per se, even in the absence of fever, may produce an 
increase in metabolism. This occasionally occurs in the prodromal 
stage of measles or of varicella or with afebrile sepsis lenta. How- 
ever, infection alone fails to explain the increase in the metabolism of 
the children with the primary type of infection while those with the 
adult type have normal metabolism in the presence of active infection. 

The work of Cunningham and others’ called attention to the 
importance of cytologic change in relation to the degree of the tuber- 
culous infection. These workers found that the course of tuberculous 








Fig. 2 (subject 6).—A, active primary tuberculosis; basal metabolic rate, + 29 
per cent. B, tuberculosis inactive; basal metabolic rate, +7 per cent. 





Fig. 3 (subject not included in table).—A, active primary tuberculosis; basal 
metabolic rate, + 37 per cent. B, tuberculosis inactive; basal metabolic rate, + 13 
per cent. 


lesions in rabbits could be accurately followed if one noted the relative 
proportion of monocytes to lymphocytes in the circulating blood. When 
the monocyte-lymphocyte ratio was low—that is, when there was an 
increase in monocytes—autopsy always disclosed an extensive and 
active lesion. On the other hand, when the lymphocytes showed an 
increase—that is, when the monocyte-lymphocyte ratio was high— 


12. Cunningham, R. S.; Sabin, F. R.; Sugiyama, S., and Kindwall, J. A.: 
Bull. Johns Hopkins Hosp. 37:231, 1925. 
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autopsy consistently showed an attenuated or arrested lesion. Although 
in general such a trend could be demonstrated in our cases, it threw no 
light on the cause of the increase in metabolism, since this trend was 
maintained in children with the reinfection type of tuberculosis as 
well. 

The erythrocyte sedimentation rate as a criterion of activity has 
been demonstrated since 1921, when Westergren ?* first urged its use 
in judging tuberculosis. Factors such as severe anemia and intercur- 














Fig. 4 (subject 7).—A, active primary tuberculosis; basal metabolic rate, + 31 
per cent. B, tuberculosis inactive; basal metabolic rate, +6 per cent. 











Fig. 5 (subject 8).—A, active primary tuberculosis; basal metabolic rate, + 27 
per cent. B, tuberculosis inactive; basal metabolic rate, +5 per cent. 


rent nontuberculous infection may alter the rate in individual cases, 
but if determined at intervals it is of sufficient value as an indication 
of activity of the infectious process to justify inclusion of the sedi- 
mentation test as a routine procedure. Here too, however, since the test 
is positive with the adult as well as with the primary type of infection, 
it throws no light on the mechanism of the increased basal metabolism 
associated with the latter type. 


13. Westergren, A.: Brit. J. Tuberc. 15:72, 1921. 
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Although the reason for the increase in metabolism in one and 
not in the other type of infection is still not clear, we believe it must 
be related to pathologic and immunologic differences inherent in these 
two types of infection. The primary type of tuberculosis shows a 
predilection for lymphatic tissue. A generalized reaction with intensive 
reactivity of the lymphatic system is always associated with it. Even 
when the primary complex is small, the involvement of lymph glands 














Fig. 6 (subject not included in table).—A, active primary tuberculosis; basal 
metabolic rate, + 37 per cent. 8, tuberculosis inactive; basal metabolic rate, + 9 
per cent. 














Fig. 7 (subject 11).—A, active primary tuberculosis; basal metabolic rate, 
+35 per cent. B, tuberculosis inactive; basal metabolic rate, +7 per cent. 


is usually extensive.'* The adult type of tuberculosis shows reactivity 
more localized. It is possible that the metabolism of tuberculous 
lymphatic tissue is more intensive than that of other tissues. In this 
connection, it may be observed that with diseases of the lymphatic 
system, notably the leukemias, the basal metabolic rate is high even 
in the absence of fever. 


14. Schick, B.: M. Clin. North America 12:561, 1928. 
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Whatever the explanation for the increase in metabolism may be, 
one fact stands out: that the basal metabolic rate is an‘ additional 
diagnostic sign of the activity or inactivity of primary tuberculosis. 

When clinical symptoms of tuberculosis are present, no proof 
of activity is needed. The question of activity without clinical symp- 
toms, however, is often equivocal. The intensity of allergic reactivity 
(tuberculin cutaneous tests) does not parallel the activity of infection. 
This may also be said of the erythrocyte sedimentation rate and of the 
blood picture. There is no one measure of activity of the tuberculous 
process that can be relied on. Therefore any additional criterion for 
determining the activity of the tuberculous infection is of clinical 
importance. 

In the basal metabolic rate we believe we have established a new 
criterion of activity of a tuberculous lesion of the childhood type. In 
the presence of a normal temperature, high metabolism indicates activ- 
ity of the tuberculous process; return to a normal metabolic level indi- 
cates that the lesion has become inactive. 


SUMMARY AND CONCLUSIONS 


Studies made on children with active afebrile pulmonary tuberculosis 
of the primary type have been carried on at Sea View Hospital for 
over three years. 

The collected data are reported in this paper. The findings for 20 
children are recorded here. These are typical of the findings in many 
other such children studied, which are not included. Records were 
made of the physical signs, roentgen findings, sedimentation rates, 
blood counts and basal metabolic rates at intervals during the patients’ 
prolonged stay in the hospital. 

From these records we find that children with active afebrile primary 
tuberculosis have increased basal metabolic rates as long as there are 
signs of activity. When the tuberculous process becomes inactive, as 
evidenced by absence of physical signs, negative roentgen findings and 
a normal sedimentation rate, the basal metabolism returns to a normal 
level. 

We believe that the basal metabolic rate is a diagnostic criterion of 
activity or inactivity of a primary lesion. 

This does not, however, apply to the adult type of tuberculosis, in 
which the rate remains normal even in the presence of extensive pul- 
monary pathologic change. 





Case Reports 


DIAGNOSIS OF TRICHINOSIS 


THEODORE R. FAILMEZGER, M.D. 
MADISON, N. J. 
AND 


JANET E. SPALDING, B.A. 
MORRISTOWN, N. J. 


The high incidence of trichinosis has been stressed in recent litera- 
ture,! so that most clinicians are on the lookout for this disease. The 
number of reported cases in New Jersey for the past five years is given 
in the following tabulation: 


Year No. of Cases 
1933 49 
1934 41 
1935 12 
1936 13 
1937 13 


Trichinosis was first discovered in man by Owen in 1840. From 
then until 1909 considerable work was done to determine the method 
by which the larvae migrated from the intestine to the striped muscle. 
Herrick and Janeway were the first to report finding the larvae in the 
blood stream of a patient with trichinosis and to prove definitely the 
method of migration. In their original paper ? they expressed the hope 
that this method would prove useful in diagnosing the disease. 

In the 3 cases here reported the larvae were found in the blood of 
all patients, whereas other serologic tests gave negative results for some 
of them. 


The method as described by Kolmer, Boerner and Garber * was used, 
in accordance with which 10 cc. of venous blood is mixed with 25 cc. 
of a 2 per cent solution of acetic acid and centrifuged thoroughly, and 
the sediment is examined directly or by smears stained with Wright’s 
stain. Results in 50 per cent of cases are positive. 


1. Hoyne, A. L., and Wolf, A. A.: Trichinosis: Report of Trichinae in the 
Vocal Cords of a Patient with Diphtheria, J. A. M. A. 111:701 (Aug. 20) 1938. 


2. Herrick, W. W., and Janeway, T. C.: Demonstration of the Trichinella 
Spiralis in the Circulating Blood in Man, Arch. Int. Med. 3:263 (April) 1909. 


3. Kolmer, J. A.; Boerner, F., and Garber, C. Z.: Approved Laboratory 
Technic, New York, D. Appleton and Company, 1931, p. 101. 
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REPORT OF CASES 


The patients in these 3 cases were admitted to the Morristown Memorial Hos- 
pital to the service of Dr. George H. Lathrope on May 8, 1938. They were 3 chil- 
dren in a family of 6. Two other younger children and the father were unaffected. 
All had eaten fried bacon and salt pork on several occasions. 

History.—The 3 children, J. M., a girl aged 12 years; R. M., a girl aged 11 
years, and F. M., a boy aged 9 years, gave practically the same history. They 
were listless and had anorexia for four days before admission. Pain and soreness 
in the back and the extremities began two or three days before coming to the 
hospital, and fever and edema of the face and eyelids began the day before. Vom- 
iting occurred in 1 child, J. M., but none of the children had any diarrhea. 

Physical Examination.—The 3 children were much alike. There were swelling 
of the face and of the eyelids and extreme tenderness of the back and the extremi- 
ties, and the knee jerk reflexes were absent. There were no other physical 
abnormalities in any of the children. 


Results of Blood Counts in Three Cases of Trichinosis 











May 8, 1938 May 20, 1938 
y= _ *~ a. FF hme ~ 
Poly- Poly- 
No. of mor- Lym- No. of mor- Lym- 
Hemo- White phonu- pho- Eosino- White phonu- pho- Eosino- 
globin, No. of Red Blood clears, cytes, phils, Blood clears, cytes, phils, 
% Blood Cells Cells % % % Cells % % %o 
J. M. 80 5,370,000 16,500 57 7 36 12,600 27 22 51 
R. M. 80 4,210,000 15,100 63 24 13 12,900 30 29 41 
F. M. 75 4,610,000 17,100 77 12 ll 9,900 34 36 30 





Clinical Course-—The children were extremely ill for the first few days but 
gradually improved. Their temperatures, which were between 103.6 and 104.2 F. 
at the time of their admission to the hospital, subsided in from six to twelve days. 

Treatment consisted of a purge, symptomatic treatment and, when tolerated, 
a diet high in calories. 

Laboratory Examinations.—Results of the blood counts are given in the table. 
The tests for precipitin made on May 17 by technicians from the National Insti- 
tute of Health of the United States Public Health Service gave positive results 
for J. M. and R. M. and negative results for F. M. The intradermal test was per- 
formed with antigen furnished by the National Institute of Health and according 
to the method described by that group. Negative results were obtained for all 3 
patients on May 17 and on May 26. 

Blood was obtained from the antecubital vein and examined as described in a 
foregoing paragraph. Trichinae were found in the blood of J. M. on May 12, 
and in the blood of R. M. and of F. M. on May 13. 

Three examinations of urine gave negative results except for some white blood 
cells for R. M. on May 8 and a trace of sugar for J. M. on May 9. 

No biopsy was performed because the trichinae were found in the blood. 


COMMENT 


The purpose of this paper is to report 3 cases of trichinosis occurring 
in children 12, 11 and 9 years old and to emphasize an easily performed 
but infrequently used method of diagnosis. 








HOURGLASS TUMORS OF THE SPINE 
IN CHILDREN 


REVIEW OF THE LITERATURE AND REPORT OF A _ CASE 


NATHAN M. GREENSTEIN, M.D. 
AND 
SAMUEL R. BERENBERG, M.D. 
NEW YORK 


The rarity of tumors of the spinal cord has been pointed out 
by the authors of monographs on the subject (Elsberg'; Antoni *; 
Schlesinger *). 

Hourglass tumors of the spine form only a small part of the entire 
group of tumors, and in children they are particularly uncommon. 
Because of this rarity, and especially because of the unusual course, 
development and response to treatment of hourglass tumor of the spine 
in a young child under our care, we believe the case worthy of pres- 
entation. A brief survey of the literature reveals how rarely primary 
tumors of the spine are found in children. Of 100 tumors of the spinal 
cord operated on by Elsberg, there were 6 in children under 15 years 
of age and 2 in children under 10 years of age. Stursberg* in a total 
of 144 tumors of the spinal cord found only 1 in a child under 10 years 
of age and 6 in children between the ages of 10 and 15 years. Adson 
and Ott * reported 2 tumors of the spinal cord in children in a series of 
112 such tumors. Frazier ® found 5 of these tumors in children in a 
total of 330, and Stookey * found 8 in children in a series of 165 verified 


From the Pediatric Service of Dr. L. H. Barenberg, the Morrisania City 
Hospitai. 

1. Elsberg, C. A.: Tumors of the Spinal Cord, New York, Paul B. Hoeber, 
1925. 

2. Antoni, N., in Bumke, O., and Foerster, O.: Handbuch der Neurologie, 
Berlin, Julius Springer, 1936. 

3. Schlesinger, H.: Beitrage zur Klinik des Riickenmarks- und Wirbeltumoren, 
Jena, Gustav Fischer, 1898. 

4. Stursberg, H.: Die operative Behandlung der das Rueckenmark und die 
Cauda equina kompromierenden Neubildungen, Centralbl. f. d. Grenzgeb. d. Med. 
u. Chir. 11:91, 1908. 

5. Adson, A. W., and Ott, W. D.: Results of the Removal of Tumors of 
the Spinal Cord, Arch. Neurol. & Psychiat. 8:520 (Nov.) 1922. 

6. Frazier, C. H.: Surgery of the Spine and Spinal Cord, New York, D. 
Appleton and Company, 1918. 

7. Stookey, B.: Tumors of the Spinal Cord in Childhood, Am. J. Dis. Child. 
36:1184 (Dec.) 1928. 
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tumors. Collins * found 1 tumor in a child in a group of 30 cases in 
which operation was done. Ingraham® reported 16 cases in which 
operation was done at the Children’s Hospital in Boston from 1918 to 
1938. Hamby ’® collected from the literature reports of 100 cases of 
tumors of the spinal cord in children ; 10 of the tumors were of the hour- 
glass variety, and most of them had been included by Heuer ™ in his 
discussion of hourglass tumors, published in 1929. Heuer ** collected 
a total of 64 cases of hourglass tumor of the spine, including 3 of his 
“own; of these, 13 tumors were in children. It was his belief, based on 
personal communications with neurosurgeons, that the true incidence 
of this type of tumor is probably greater than the reported number of 
cases would indicate. Since Heuer’s report, only 2 more cases of hour- 
glass tumor in children have been reported, 1 by Stern and Newns ™ 
and the other by Morquio.**® While Jones and Naffziger‘* found 15 
hourglass tumors in a series of 59 tumors of the spinal cord, they did 
not state whether any of these tumors occurred in children. Thus in 
the entire literature available to us there have been reported but 15 
cases of verified hourglass tumor of the spine in children. 


REPORT OF CASE 


R. G., a 3% year old boy, was admitted to the division of pediatrics of the 
Morrisania City Hospital on June 20, 1937, because of weakness of the legs, 
stiffness of the neck and a lump on the back. The previous history was essentially 
irrelevant, except that the child had gained no weight during the six months pre- 
ceding admission. For about three weeks before admission there had been occa- 
sional frequency of urination and a loss of 3 pounds (1.3 Kg.). At about this 
time the mother first noted a swelling on the back. One week prior to admission 
the child began to vomit at infrequent intervals. Three days before admission 
difficulty in walking was noted, and then stiffness of the neck and pains in the 
back developed. The boy was taken to a physician in the northern part of 


8. Collins, J.: Spinal Cord Tumors; Tumors of the Central Nervous Sys- 
tem; Remarks on Noteworthy Cases, M. Rec. 62:882, 1902. 

9. Ingraham, F. D.: Intraspinal Tumors in Infancy and Childhood, Am. J. 
Surg. 39:342, 1938. 

10. Hamby, W. B.: Tumors in the Spinal Canal in Childhood, J. Nerv. & 
Ment. Dis. 81:24, 1935. 

11. Heuer, G. J.: The So-Called Hour-Glass Tumors of the Spine, Arch. 
Surg. 18:935 (April) 1929. 

12. Stern, R. O., and Newns, G. H.: Tumors of the Sympathetic Nervous 
System in Children, Arch. Dis. Childhood 12:267, 1937. 

13. Morquio, L.: Compression medullaire par lymphosarcome d'origine para- 
vertébral chez un infant de 3 ans, Rev. neurol. 37:74, 1930. 

14. Jones, O. W., and Naffziger, H. C.: Tumors of the Spinal Cord: Their 
Diagnosis, California & West. Med. 45:17, 1936. 
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New York state and was referred to a hospital there with the diagnosis of Pott’s 
disease of the spine associated with a large tuberculous cold abscess of the 
thoracic portion of the spine. Roentgen examination two days before admission 
revealed “erosion and wedging of the bodies of the third to the seventh thoracic 
vertebrae, with erosion of some of the corresponding ribs on the left and fracture 
of one at the vertebral angle.” The roentgen diagnosis of Pott’s disease with a 
cold abscess apparently confirmed the clinical diagnosis. A spinal tap revealed 
increased pressure but no other abnormality. A Mantoux test was performed, 
and the parents were then allowed to bring the child home to New York city. 

The past history was essentially unimportant. The boy was born at full term 
with normal delivery ; he was the only child of healthy young parents. He sat up 
at the age of 3 months, walked at 9 months and talked at 11 months. There were 
no previous significant illnesses. 

Physical examination revealed a thin, slightly built child, intelligent and 
cooperative, with no cyanosis or dyspnea but with some evidence of loss of sub- 
cutaneous fat. The temperature, pulse rate and respiratory rate were within 
normal limits. The positive physical findings were as follows: There was mod- 
erate nuchal rigidity, the head being held in slight extension. In the left para- 
vertebral area was a mass 5 cm. in diameter extending from the sixth to the 
eighth rib. The mass was not fluctuant; it was firm, not tender and neither red 
nor warm to the touch. Percussion of the base of the left lung elicited sounds 
which varied between dulness and flatness; breath sounds were diminished to 
absent in this area; none were abnormal, and no rales were heard. The cardiac 
apical beat was slightly deviated to the right. Positive neurologic findings con- 
sisted of moderate rigidity of the spinal column, absence of abdominal reflexes, 
an equivocal bilateral Babinski sign and hyperactive knee and ankle jerks. There 
was no evidence of sensory disturbance, nor was there loss of sphincteric control. 

The erythrocyte sedimentation rate was 5 mm. in thirty minutes. The Wasser- 
mann reactions of the blood of both the parents and the child were negative. The 
hemoglobin content was 80 per cent (Sahli). There were 4,600,000 red cells and 
9,000 white cells per cubic millimeter, with 63 per cent polymorphonuclears, 36 
per cent lymphocytes and 1 per cent monocytes. A smear showed no abnormal 
red or white cells. 

A Mantoux test done before the child’s admissionegave a negative reaction, 
as did a subsequent test done in the hospital. A spinal tap several days after 
admission revealed 2 or 3 cc. of bloody fluid, and on bilateral compression of the 
jugular veins there was a complete block. 

The first roentgenogram of the chest, made on June 22, showed a mass 9.5 
cm. in diameter (fig. 1) to the left of the mediastinum; it projected laterally to 
the left. axillary border, was sharply circumscribed and had eroded the posterior 
aspect of the eighth rib on the left. The roentgenogram also demonstrated the 
erosion and separation of the ribs and the bodies of the vertebrae. The diagnosis 
was neoplasm, cyst or encapsulated effusion. 

A biopsy of material removed by aspiration on June 25 revealed that the tumor, 
which was firm in its periphery, was mushy in the center. Sanguinomucinous 
material was withdrawn. Microscopic sections of this showed clumps of tissue 
cells, larger than lymphocytes, with deeply chromatic nuclei and no attempt at 
differentiation. The pathologic diagnosis was probable sarcoma. 

On June 28 flaccid paraplegia with a bilateral Babinski sign developed, evi- 
dently indicating a level lesion of the cord, although the level was difficult to 
determine because of poor cooperation on sensory examination. Rectal and 
urinary incontinence developed. 
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On July 3 there were marked nuchal rigidity and a sensory level at the first 
lumbar vertebra, with spinal automatism evidenced by a marked withdrawal reflex. 
Intracisternal injection of iodized poppyseed oil showed a block at the eighth 
thoracic vertebra, which indicated the likelihood of a neoplasm at this level. 
Laminectomy was performed the same day by Dr. Sidney W. Gross. The 
laminas from the eighth thoracic to the first lumbar vertebra were removed. The 
extradural fat was discolored, and at the lowest part of the wound was a firm 
vascular extradural tumor. This extended along the surface of the dura and 
apparently continued through the foramen between the seventh and the eighth 
thoracic vertebra into the intrathoracic mass. The tumor was removed with the 
Bouvie unit, so that no tissue remained compressing the cord. The wound healed 


Fig. 1.—Roentgenogram taken June 21, 1937, showing the large mediastinal 
shadow, deviation of the heart to the right and erosion of the ribs and widening 
of the intercostal spaces on the left. 


well. Microscopic sections were examined by Dr. Davidson, of the department 
of neuropathology of the Montefiore Hospital, who gave the following report: 

Microscopic section of the neoplasm showed cords of irregular, densely packed 
cells with scanty cytoplasm and deeply stained, elongated and irregularly shaped 
nuclei. These cells varied in size; little connective tissue separated them. Mitoses 
and occasional multinucleated cells were noted. In some areas the nuclei were 
markedly elongated and arranged in a parallel direction, giving the tissue an 
almost lamellated appearance. In other areas the tumor cells were less densely 
packed, and their nuclei were more vesicular. In still other areas the tumor cells 
were extensively large and contained a pale basophilic substance within a deeply 
stained nucleus; some were definitely multinucleated. Areas of degeneration and 
replacement of connective tissue were noted. 
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One section was highly vascular. There were several hemorrhages; the essen- 
tial cells were the larger tumor cells with basophilic cytoplasm and a deeply 
stained nucleus, as well as multinucleated cells. 

The diagnosis was extradural tumor of the spinal cord, possibly sarcoma. 

After the operation the child became progressively more dyspneic as the intra- 
thoracic mass grew. The heart was displaced more and more to the right. Surgical 
intervention was not attempted because it was felt that the child would not sur- 
vive the removal of so extensive a mass. Hence roentgen therapy was instituted 
on July 15. From then until August 31 twenty-five exposures were given, beginning 
with an initial dose of 50 roentgens which was followed by ten doses of 150 roent- 
gens and then by fourteen doses of 200 roentgens. During July and August the 








Fig. 2.—Photograph of the child, showing marked atrophy and wasting ; various. 
metastases to the forehead, left orbit and inferior maxilla can be seen. 


general clinical course was downward. The patient had no voluntary movement 
of his legs, and spinal withdrawal on plantar stimulation persisted. Rectal and 
urinary incontinence continued, and cachexia became more marked. Irradiation 
was temporarily discontinued on July 28 because the mass did not appear to be 
responding to treatment and because of the child’s poor condition. Indeed, roent- 
ge: therapy seemed to have stimulated its growth. The therapy was begun 
again on August 16, and by August 30 a decrease in the size of the shadow in 
the chest was noted. This decrease continued, so that by September 22 the only 
visible abnormality was thickening of the pleura over the entire left lung. During 
September the patient showed general improvement, gaining weight and becoming 
more alert and happy. 

In the middle of October he began to move his legs, and eventually he was 
able to stand and to take a few steps if aided. During all this time there was 
no roentgen or clinical evidence of metastases. 
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At the mother’s insistence the child was allowed to go home on November 24, 
after which he was seen in the pediatric outpatient clinic twice weekly. 

The patient was readmitted on December 13 because of swelling and pain in 
the upper part of the left thigh, below the neck of the femur. A diagnosis of 
pathologic fracture due to metastases was made; this was confirmed by roentgen 
study. After this metastases rapidly appeared elsewhere—in all the long bones, 
in the scalp and on the inner surface of the calvarium. 

Roentgen examination of the chest revealed no reappearance of the intra- 
thoracic lesion. The masses in the scalp, which were numerous, interfered with 
lymphatic drainage to such an extent that eventually the eyelids became swollen 
shut. The tissues about the angles of the jaws were thoroughly infiltrated, inter- 
fering with movement so that swallowing was virtually impossible. Irradiation 
of several of these lesions was attempted, but there was no improvement. Increased 
intracranial pressure was reflected in marked bilateral papilledema. The child 
died on Feb. 18, 1938. 

Laboratory examination of the blood and urine during all this time gave negative 
results, except for evidence of secondary anemia. 

Postmortem roentgen examination revealed (1) extensive metastases to the 
bony pelvis and to the upper ends of both femurs; (2) metastases to the lower 
end of the femurs; (3) pathologic fracture in the neck of each femur, in the 
lower end of the left femur and in the upper end of the right humerus; (4) evi- 
dence of increased intracranial pressure, with marked diastasis of the cranial 
sutures; (5) iodized oil from the original diagnostic examination in the spinal 
subarachnoid space and in the basal cerebral cisternae, and (6) calcification of 
the original mass in the thorax. 

The postmortem examination, done by Dr. William Aronson, pathologist of 
the Morrisania City Hospital, gave significant findings. 

On the scalp there were many large and small masses which arose within the 
calvarium and were free from the galea. The sutures were widely separated and 
moderately degenerated. The external surface of the dura was attached to the 
calvarium by these growths. The brain itself was free of gross metastases. 

The left lung was firmly adherent to the pleural cavity, and on section the 
lower lobe showed diffuse infiltration, possibly of neoplastic origin. On the left 
side of the posterior wall of the chest from the sixth to the tenth thoracic ver- 
tebra was a solid mass which appeared highly cellular on gross section. It was 
firmly attached to the vertebra and ribs and communicated directly with the 
spinal dura and the spinal canal. 

The heart, gastrointestinal tract, liver, kidneys and pancreas were normal. 

The spleen was one and one-half times normal size but was of normal appear- 
ance otherwise. 

Each iliac fossa (fig. 3) showed a mass consisting of tumor tissue, which 
was firmly attached to the ilium. The masses appeared to be metastases arising 
from the ilia. Sections through the upper end of the left tibia showed widening 
of the bone; the cortex was brittle; the bone marrow was extremely red, and 
much degeneration of the marrow cavity was apparent. 

The spinal cord showed a small amount of neoplastic tissue, which did not 
compress the cord, extending from the fourth to the tenth thoracic vertebra and 
communicating with the thoracic cavity through the eighth intervertebral foramen. 

Microscopic section of the pulmonary tissue revealed the histologic picture seen 
in the other metastases and in the primary neoplastic site. There were many 
masses of oval neoplastic cells, with vesicular cytoplasm and round nuclei. Mitotic 





GREENSTEIN-BERENBERG—TUMORS OF SPINE 137 


figures were seen. Some giant cells were present. Many ill defined blood vessels 
ran through the tumor cells. 

The pathologic diagnosis was sarcoma, the primary site being the spinal cord 
and the posterior mediastinum, with metastases to the skull, scalp, jaws, long 
bones and pelvis. 


COMMENT 


An hourglass tumor of the spine consists of an intraspinal and an 
extraspinal mass; these are connected by a portion of the tumor which 
is narrowed by passing through an intervertebral foramen or between 
two adjacent laminas. It may arise from ganglion, nerve root, dura or 





Fig. 3.—Photograph taken at autopsy. Note the large mass adjacent to the 
dorsal ventebrae despite apparently negative roentgen findings. Also note the large 
mass in the left iliac region. 


vertebral ligament or even from the body of the vertebra, including the 
disk cartilage. It may also arise, if the origin is extraspinal, from 
the sympathetic chain, from the ribs or from the fascia. In children 
the intraspinal mass is almost always extradural, being either a sarcoma 
which arises from the dura or vertebral ligaments or a sympathetic 
tumor from the ganglions or sympathetic chain. 

The synopsis at the end of this paper indicates the pathologic 
nature of the various hourglass tumors found in children. In marked 
contrast to the occurrence of sarcomas and ganglioneuromas in these 
children is the absence of the extradural neoplasms which are much 
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more common in adult life, namely, dural endotheliomas or meningiomas 
(Stookey’). Hamby '® found that the sarcoma group comprised 18 
per cent of the total number of tumors of the spinal cord. Neurinomas, 





Fig. 4.—High power view of a section through the mass in the lung. 


so named by Verocay,'® presumably arise from the cells of the sheath 
of Schwann and are of ectodermal origin. 

Grossly, the intraspinal portion of most of the tumors reported, 
including sarcomas as well as tumors of neurogenic origin, was fairly 


15. Verocay, cited by Berblinger: Extradurales solitares Neurofibrom, 
Miinchen. med. Wchnschr. 61:568, 1914. 
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well encapsulated and firm. They varied in size from that of a hazelnut 
to that of a goose egg and were rather vascular. In our case, as in 
several others, there was some associated myxomatous change. Elsberg * 
found most extradural tumors to be vascular and noted that the spinal 
neurofibromas were much more vascular than the neurofibromas of the 
cranium, such as neuromas of the acoustic nerve. 


The sarcoma in this case differed from the other sarcomas of this 
series, resembling more the growths described by Heuer,"' which were 
elongated and tended to spread up and down the cord. 


Paravertebral masses in the muscles of the back were present in 3 
cases (Cushing and Wolbach **; Guleke '*; Luce **). They were about 
the same size as in the case reported here and were of the same firm 
consistency. These masses, as well as those in the neck arising from the 
tumors of the cervical region, were not well encapsulated, but they were 
not invasive and could apparently be demarcated from the neighboring 
muscle and fascia. The masses in the posterior mediastinum were in 
some cases larger than the paravertebral superficial masses, varying in 
size from that of hen’s egg to that of a goose egg; none of the other 
tumors developed into such a large mass as that in our case, nor was 
any sufficiently large to cause a shift of the mediastinum. The masses 
in the pelvis were fairly large, and the consistency depended on the 
type of tumor. 

The histologic differentiation of these tumors in children is difficult. 
Dandy *® expressed the belief that it is easier to distinguish the types 
of tumors by their gross appearance at operation rather than by micro- 
scopic section. Several of the tumors in this series were reported prior 
to 1910, at which time Wright *° showed conclusively from his studies 
of fetal adrenal glands that many so-called fibromas and sarcomas were 
really undifferentiated tumors of neurogenic or sympathetic origin. In 
Boerner’s * case the possibility of a ganglioneuroma rather than of a 
cellular fibroma was suggested. In 1 case Elsberg could not distinguish 
between a giant cell sarcoma and a ganglioneuroma. 


16. Cushing, H., and Wolbach, S. B.: The Transformation of a Malignant 
Paravertebral Sympathicoblastoma into a Benign Ganglioneuroma, Am. J. Path. 
3:203, 1927. 

17. Guleke, N.: Ueber eine zu den Sanduhrgeschwiilste Wirbelsaule gehorige 
Gruppe von Wirbelsarkomen, Arch. f. klin. Chir. 119:833, 1922. 

18. Luce: Neurol. Centralbl. 27:791, 1908. 

19. Dandy, W. E.: The Diagnosis and Localization of Spinal Cord Tumors, 
Ann. Surg. 81:223, 1925. 

20. Wright, J. H.: Neurocytoma or Neuroblastoma, a Kind of Tumor Not 
Generally Recognized, J. Exper. Med. 12:556, 1910. 

21. Boerner, E.: Ueber Fibrome des Halses mit Beziehungen zum Ruecken- 
mark, Deutsche Ztschr. f. Chir. 67:309, 1902. 
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In our own case, despite the numerous microscopic sections studied, 
the final diagnosis of sarcoma was not definitely established until 
numerous osseous metastases had developed. The highly undiffer- 
entiated nature of the cells accounts for the difficulty in distinguishing 
the various types of tumor on microscopic section. 

The only case of the series which seemed to correspond closely to 
our case was the one reported by Guleke.’’ In 1922 he presented 3 
cases, 2 of young adults. Each patient showed an intraspinal mass 
connected with a mass in the posterior mediastinum, and 1 of them 
also had a mass in the muscles of the back which communicated between 
two adjacent laminas. Guleke called them sarcomas and expressed the 
belief that they arose from the inner layer of the periosteum of the 
vertebral canal and grew outwardly. It seemed to him more than a 
coincidence to find 3 tumors so much alike. The significant feature of 
these tumors was that although the extraspinal portions were much 
more cellular and seemingly more malignant than the intraspinal por- 
tions, the growths were apparently well demarcated and capable of 
complete removal, with a good prognosis. Guleke also suggested that 
the original lesions had been benign and underwent malignant change 
later. 

Unfortunately 2 of the patients died too soon after operation for 
these concepts to be borne out. Yet such a possibility may have existed 
in our case. Examination of the first roentgenograms reveals that in 
spite of a large mass in the posterior mediastinum in the region of the 
heads of the ribs, there was only erosion of the ribs from pressure; with 
no destruction of bone. When the mass diminished in size and pressure 
was relieved, the ribs and vertebrae returned to their original normal 
size and shape. This was in contrast to the marked destruction of the 
calvarium and long bones which developed later. Coenen ** later pre- 
sented a modification of Guleke’s original concept. He expressed the 
opinion that the tumors arose not from ligament, periosteum or from 
dura but from embryonal mesenchymal tissue and that they were 
present before the bony canal was laid down. He stated that they 
grew neither inward nor outward but developed the hourglass shape 
from compression by the growing osseous structure. He showed that 
there was an analogy between these tumors and the passage of a 
persistent thyroglossal duct through the hyoid bone, and he also com- 
pared the tumors with hourglass lipomas of the thorax, which are partly 
extrathoracic and partly intrathoracic and apparently show no evidence 
of growth after birth. 


22. Coenen, H.: Die Entstehung und Entwicklung der Sanduhrgeschwiilste an 
der Wirbelsaule und der hantelformigen Lipome der Thorax, Deutsche Ztschr. f. 
Chir. 208:71, 1927. 
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Hourglass tumors arising from tissues of the sympathetic nervous 
system are usually connected with the sympathetic chain. Most of the 
tumors of the sympathetic system in this series were ganglioneuromas, 
which are the most highly differentiated tumors of sympathetic origin. 
Although inclined to be invasive, they are not usually malignant. How- 
ever, as Stern and Newns *” pointed out, all three types of sympathetic 
nerve cells may be present in the same tumor, which derives its name 
from the predominating cell. 

The feature which distinguishes the present case from almost all 
the others of this series is the metastatic spread. The only other case in 
the series in which there was any evidence of metastasis was that of 
Stern and Newns,'? in which there was metastatic involvement of the 
lower lobe of the left lung. The adrenal glands and bones were free 
of invasion. Of Heuer’s ™ series of 64 cases of adults and children, in 
only 1 (Banse, quoted by Heuer 7) were there any metastases, and these 
were in the spleen and in the portal vein. The almost exclusive involve- 
ment of bone in our case indicated the nature of the sarcoma. Also 
unusual is the fact that the involvement was predominantly periosteal, 
as roentgenograms revealed. This was responsible for the large tumorous 
masses shown most clearly on the calvarium. Despite the fact that the 
metastatic masses of tumor were in close proximity to other viscera, it 
might seem strange that the left lung should be the only viscus to show 
metastatic involvement. 

The diagnosis of hourglass tumors of the spine is dependent on the 
recognition of signs of compression of the spinal cord and on the 
demonstration of an associated extraspinal mass. 

It is obvious that the signs and symptoms arising from the cord 
will depend on the size and consistency of the intraspinal mass. The 
small hard tumors will produce greater compression and greater effects 
than soft spreading masses. In our case a relatively soft mass grew 
to considerable size before producing compression of the cord. In con- 
trast, in other cases several tumors the size of hazelnuts had produced 
symptoms for at least one year before operation. 

Motor phenomena are often the first manifestations of compression 
of the cord, although Antoni? and others believed that paresthesias and 
pain were fairly early. There may be some local pain or tenderness at 
the site of the tumor, over the vertebrae. Later, spasticity of the lower 
extremities develops. Flaccidity is a bad prognostic sign, as it indicates 
rapid and serious compression of the cord. Disturbances of sphincteric 
control then develop, and trophic changes leading to formation of ulcers 
may occur. 

Extraspinal masses manifest themselves according to their location. 
One associated with a tumor in the cervical portion of the cord may 
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appear as a swelling in the posterior triangle (Elsberg’'); it may 
produce pressure on the brachial plexus (Boerner *'), with pain and 
weakness of the upper extremity. It may appear in the upper part of 
the mediastinum, being visible as a circumscribed shadow in the roent- 
genogram (Berblinger **). 

Invasion of the posterior mediastinum by masses associated with 
tumors of the thoracic cord may produce dyspnea, cyanosis and cough 
(Andrus and Heuer **). A mass in the posterior mediastinum appears 
in the roentgenogram as a circumscribed shadow which does not con- 
form to any of the lobes of the lung. Roentgen examination by special 
technic may reveal enlargement of the intervertebral foramens. The 
paravertebral masses in the muscles of the posterior thoracic region 
produce a buige that may be mistaken, as it was in our case, for a cold 
abscess due to vertebral tuberculosis. 

Important aids in the diagnosis of compression of the cord are 
lumbar puncture and the injection of iodized poppy seed oil. Xantho- 
chromia, increase in globulin and abnormal manometric readings which 
signify block of the subarachnoid space help to establish the diagnosis 
of obstructive lesion of the cord, while intracisternal injection of iodized 
oil helps to establish the level of the obstruction. 

The treatment of hourglass tumors of the spine is exclusively sur- 
gical. It is the only means of obtaining a definite cure, in suitable cases. 
Despite the fact that many of these tumors are malignant, the danger 
of compression of the cord outweighs any other consideration. Heuer 
expressed the belief that in many instances it is possible to remove the 
posterior mediastinal mass at the same time as the intraspinal mass by 
enlarging the opening through which the connecting portion passes. 
Unfortunately, in our case it was felt that the mass in the mediastinum 
was entirely too large to be removed through the opening in the spinal 
canal, and the child’s general condition at the time did not warrant a 
direct approach through the thoracic cavity. 

Elsberg,! Antoni? and his co-workers and others considered that 
nonsurgical types of treatment, particularly roentgen and radium therapy, 
were palliative at best and were to be used in otherwise inoperable con- 
ditions. Dandy '® found that in most of his cases the extradural tumors 
were sarcomas, and he advised irradiating them before and after opera- 
tion, whether they were completely removed or not. 

None of the patients in the present series received any form of 
irradiation therapy. We were fortunate in having an opportunity to 


23. Berblinger: Extradurales solitares Neurofibrom, Miinchen. med. Wchn- 
schr. 61:568, 1914. 

24. Andrus, W., and Heuer, G. J.: Surgical Treatment of Tumors of the 
Mediastinum, Surg., Gynec. & Obst. 63:469, 1936. 
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observe this child for about eight months and to note the progress of the 
disease: first, the apparent increase in size, followed by marked regres- 
sion of the mass and of the associated symptoms and finally by the radio- 
resistant character of the primary and of the metastatic masses. The 
marked regression of the mediastinal mass lent credence to the idea that 
Coenen * expressed that the tumor arises from primitive mesenchymal 
tissue rather than from dura or from periosteum; the former type of 
tissue is definitely radiosensitive. 

The prognosis in these cases is poor. Nine of the patients died 
within a short time after operation; the 5 patients who survived had 
rather small tumors, which were more easily removed. 


SUMMARY 


An unusual case of hourglass tumor of the spine with multiple 
metastases in a child has been presented together with a review of the 
literature on the subject. 


SYNOPSIS OF REPORTED CASES 

Cervical Involvement; Five Cases 
Case 1 (Boerner 21).—A boy aged 14 years had had symptoms for one year, 
with pain in the right shoulder and right arm, swelling of the right side of the 
neck and compression of the cord. A tumor mass was removed; this was pear 
shaped, measuring 9 by 4 by 2.5 cm., with a thin connective tissue capsule and 
finger-like projections between the fifth and sixth cervical vertebra; a mass the 
size of a hazelnut was present in the intervertebral foramen. The pathologic 
diagnosis was cellular fibroma; microscopic section showed spindle-shaped nuclei 
with a small amount of cytoplasm and ganglion cells enclosed in bundles of fibers. 

Operation was followed by relief of compression of the cord. 


Case 2 (Bruns, Cramer and Ziehen 25).—Autopsy on a 9 month old infant 
revealed three masses connected by narrow bridges of tumor: an extravertebral 
mass and an extradural mass which was connected with an intradural mass along 
the root of the seventh cervical nerve. The diagnosis was round cell sarcoma. 


Case 3 (Berblinger 23) —A 9 year old boy had had symptoms for one year; 
there were spinal hemiplegia on the right and a shadow in the apex of the right 
lung. Operation revealed an extrapleural mediastinal mass continuous into the 
cervical part of the cord at the level of the sixth to the eighth cervical vertebra. 
The diagnosis was neurinofibroma with many neurofibrils and well developed 
nerve cells. The child died. 


Case 4 (Elsberg1).—A girl aged 12 years had had spastic paraplegia for one 
year. At the first operation a large, weil encapsulated extradural growth was 
removed. The diagnosis was cellular fibrosarcoma. A second operation was 
done for removal of bone wax which was causing compression of the cord. Ata 


25. Bruns, L.; Cramer, A., and Ziehen, T.: Handbuch der Nervenkrankheiten 
im Kindesalter, Berlin, S. Karger, 1912. 
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third operation an encapsulated mass the size of a lemon was found underneath 
the sternocleidomastoid muscle, extending by a pedicle between the fifth and the 
sixth cervical vertebra. The condition of the child improved. 


Case 5 (Elsberg!).—A boy 4 years old had symptoms of quadriplegia; a 
palpable tumor of the left posterior triangle was visible; roentgen study showed 
partial destruction of the fifth cervical vertebra. A large extradural tumor com- 
pressing the cervical part of cord and continuous with the tumor of the neck was 
found at operation. The diagnosis was cervical neurofibroma. The child survived. 


Dorsal Involvement ; Seven Cases 


Case 6 (Guleke 17).—A boy aged 11 years had symptoms for nine months; pain 
in the back and abdomen was followed by flaccid paralysis. A hard yellow mass 
4.5 cm. long, well encapsulated, extended from the sixth to the ninth dorsal 
vertebra, passing through the seventh intervertebral foramen into the posterior 
mediastinum and also into the muscles of the back, where the growth was softer 
and reddish gray. The connective tissue fibers were somewhat large; spindle- 
shaped nuclei with some myxomatous change were present. The diagnosis was 
large cell sarcoma. A cerebrospinal fistula developed, and the child died shortly 
after operation. , 


Case 7 (Cushing and Wolbach 1¢).—A 12 year old boy had had paraplegia for 
ten years. In infancy a paravertebral mass was present which on biopsy was 
diagnosed as fibrosarcoma, although it was probably a sympathicoblastoma. Opera- 
tion ten years afterward revealed a ganglioneuroma. Improvement followed 
operation. 


Case 8 (Elsberg1).— A 3 year old boy had had symptoms for thirteen 
months. There was a mass in the upper part of the posterior mediastinum 
with compression of the cord. Operation revealed a mass measuring 9 by 2 cm. 
which projected into each intervertebral foramen from the seventh cervical to 
the fifth dorsal vertebra on the left. The diagnosis was giant cell sarcoma 
(absence of nerve fibers ruled out ganglioneuroma). The child died shortly after 
operation. 


Case 9 (Luce 18).—A 6 month old girl was ill for three weeks with gastro- 
enteritis followed by spastic paraplegia. A tumor the size of a hen’s egg was 
found at the angle of the ribs from the fifth to the ninth dorsal vertebra, passing 
intraspinally through the foramens from the sixth to the eighth dorsal vertebra. 
The mass also extended into the muscles of the back. The diagnosis was vascular 
round cell sarcoma. The child died two days after operation. 


Case 10 (Stern and Newns 12).—A 7 year old girl had flaccid paralysis and 
roentgen evidence of tumor in the chest. Autopsy revealed a large growth in 
the posterior mediastinum with infiltration into the epidural space and metastatic 
infiltration of the lower lobe of the left lung. The diagnosis was sympathogonio- 
blastoma. 


Case 11 (Morquio1*).—A 3 year old boy for two months had pains in the 
back, nuchal rigidity, flaccid paraplegia and roentgen findings like those of Pott’s 
disease of the spine. An irregular fusiform mass 9 cm. long extended from the 
tenth dorsal vertebra to the conus; pulpy atypical adenoid tissue surrounded 
the bodies of the vertebrae and entered the cord between the eleventh and the 
twelfth dorsal vertebra. The diagnosis was lymphosarcoma. 
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Case 12 (Kredel and Beneke 26).—A 4 year old boy had weakness in both 
legs, which was followed by paraplegia. A large retroperitoneal mass filled the 
left side of the abdomen and pelvis and was connected with a mass ‘the size of a 
goose egg within the spine from the eighth to the twelfth dorsal vertebra. The 
diagnosis was ganglioneuroma. Slight improvement followed partial removal. 


Lumbosacral Involvement; Three Cases 


Case 13 (Berenbruch, cited by Stookey 27).—A 16 year old boy had weakness 
and pains in both legs. A large superficial fatty tumor over the lumbosacral 
region was removed. Autopsy revealed an extradural angiolipoma which had 
been connected with the fatty tumor; there was also an intradural angioma. 
Several angiomas were observed in the kidney. The diagnosis was angiolipoma. 


Case 14 (Rapp 28).—A 4 year old boy had weakness of the legs lasting nine 
months; this was followed by paraplegia and a decubitus ulcer of the buttocks. 
A large elastic unencapsulated mass 9 by 4 cm. was adherent to the lumbosacral 
fascia; it passed into the spinal canal between the last two dorsal vertebrae. The 
diagnosis was ganglioneuroma; both ganglion cells and glial tissue were observed. 
The child survived in poor condition. 


Case 15 (Anitschkow 2°).—A 4 month old girl had progressive enlargement 
of the abdomen. A large retroperitoneal mass extended into the spinal canal 
around the cauda equina; it spread along the vena cava and aorta around the 
sympathetic plexus. The diagnosis was neuroblastoma. The child died shortly 
after operation. 


Dr. J. Taub of the Department of Pathology furnished the photomicrograph, 
and Dr. Samuel F. Weitzner of the Department of Roentgenology, Dr. Sidney 


W. Gross of the Department of Neurosurgery and Dr. William Harris of the 
Department of Radiation cooperated in this case. 


26. Kredel, L., and Beneke, R.: Ueber Ganglioneurome und andere Gesch- 
wiilste des peripheren Nervensystems, Deutsche Ztschr. f. Chir. 67:239; 1902. 

27. Stookey, B.: Intradural Spinal Lipoma, Arch. Neurol. & Psychiat. 18: 
16 (July) 1927. 

28. Rapp, L.: Ein Fall von retroperitonealem Ganglioneurom, Beitr. z. klin. 
Chir. 87:576, 1913. 

29. Anitschkow, N.: Zur Kenntnis der malignen Neuroblastome des Nervus 
sympathicus, Virchows Arch. f. path. Anat. 214:137, 1913. 





PRIMARY POLYCYTHEMIA WITH LEUKEMIC 
MANIFESTATIONS 


LEON KELLMAN, M.D. 
BROOKLYN 


Primary polycythemia, or erythremia, is usually a disease of adult 
life, and is extremely rare in childhood. Even more unusual is the 
case here described, in which occurred manifestations of leukemia. The 
case has been followed for almost five years; there has been a complete 
remission of all symptoms, objective and subjective, for the three years 
prior to writing. 


REPORT OF A _ CASE 


History.—The patient, a girl 6 years of age, was brought to the clinic on 
Nov. 21, 1933. She complained of frontal headaches, brought on by excitement or 
exercise and relieved by rest, which had begun suddenly about two weeks previously. 
She had been well until that time. Her tonsils had been removed six months 
before. She had had measles and pertussis. Complete physical examination 
revealed no pathologic findings except an injected pharynx. A placebo (lactose) 
was prescribed, and laboratory work was ordered. 

Course.—Within ten days of the original visit the headaches disappeared; they 
have never recurred. With the exception of an infection of the upper respiratory 
tract in April 1934 and again in October 1934, the girl has been in good health. 
The liver and spleen have never been large enough to be palpated; nor were 
enlarged lymph glands ever found. If it were not for the blood picture the child 
would have been considered in normal good health. 

Laboratory Findings—At first the erythrocytes numbered 7,500,000 and the 
leukocytes 50,100 per cubic millimeter. The red cell count varied between 7,500,000 
and 6,000,000 till March 1935, when it rose to over 9,000,000 and then dropped 
suddenly to a normal level. The leukocyte count was highest on Jan. 2, 1934. At 
that time 82 per cent of the 77,500 white cells were lymphocytes. However, the 
next examination of the blood (April 5, 1934) gave a leukocyte count of 15,000, 
with 63 per cent mature and 13 per cent immature neutrophils and only 16 per 
cent lymphocytes. The differential blood counts and the results of the study of 
the blood smears are summarized in the table. The technics of making blood 
counts and smears were those described by Todd and Sanford.1 

The urine was always normal with but one exception. On Nov. 27, 1934, 
a trace of albumin with 6 to 13 pus cells per high power field was reported. The 
fragility test of the blood (on the same day) showed that hemolysis began 
with a 0.44 per cent solution and was complete with a 0.24 per cent solution. No 
urobilin was found in the 1: 10 dilution of urine, although there was a slight reac- 
tion in the undiluted specimen. 


From the Department of Pediatrics, New York Medical College and Flower 
Hospital; Dr. R. A. Benson, Director. 

1. Todd, J. C, and Sanford, A. H.: Clinical Diagnosis by Laboratory 
Methods, Philadelphia, W. B. Saunders Company, 1929, pp. 246-303. 
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COMMENT 
The first case of primary polycythemia was reported by Vaquez in 
1892. This condition has been termed erythremia in true distinction to 
erythroblastic, or secondary, polycythemia, which may occur occasionally 
in childhood as a result of chronic cardiac or pulmonary disease. These 
secondary polycythemic states usually show no signs of disturbance in 
white cell formation.2 This disturbance occurred in the case just 
described. 
Results of Blood Counts and Blood Smears 








nuclears, % 


Red Blood 
Date Cells 


Dee. 13, 1933 7,580,000 


Hemoglobin, % 
White Blood Cells 
Immature 
Lymphocytes, % 
Monocytes, % 
Eosinophils, % 


Red Cells Pieture 


Moderate achromia and 

anisocytosis; moderate 

number of macrocytes 

and microcytes 

Jan. 2, 1934 82 Moderate achromia and 
anisocytosis: moderate 
number of macrocytes 
and microcytes 

April 5, 1984 15,000 : 6 3 2 Moderate achromia; slight 

anisocytosis; few macro- 
cytes; moderate number 
of microcytes 


April 17, 1984 6,770,000 17,500 Moderate achromia 

May 29, 1934 7,500,000 § 15,500 f 33 Moderate achromia 

July 31, 1984 5,590,000 11,300 : 3 Moderate achromia; 
many macrocytes 


= 
s 
s 
= 
o 


Oct. 2, 1984 7,500,000 15,700 2 { 5 

Nov. 20, 1934 7,500,000 5 E Moderate achromia 

Nov. 27, 1984 6,980,000 § 5 § Moderate achromia 

March 26, 1935 9,130,000 ; 25 { 3 Slight achromia; moderate 
anisocytosis; very slight 
polychromatophilia; mod- 
erate number of macro- 
cytes and microcytes 

May 21, 1935 5,350,000 

May 2, 1988 4,800,000 

June 25, 1938 5,050,000 





True erythremia rarely occurs in children. W. S. Lucas * reported 
(1912) 149 cases of polycythemia and stated that no case of true 
erythremia had been found before the second decade of life. In 1925 
Buckman‘ declared in a review of the blood diseases of infants and 
children that no case of erythremia in that age group had been mentioned 
in the recent literature. 


2. Cooley, T. A., in Brennemann, J.: Practice of Pediatrics, Hagerstown, Md., 
W. F. Prior Company, Inc., 1937, vol. 3, chap. 16, p. 58. 

3. Cited by Lucas, W. P., and Fleischner, E. C.: The Anemias, in Abt, I. A.: 
Pediatrics, Philadelphia, W. B. Saunders Company, 1924, vol. 4, p. 525. 

4. Buckman, T. E.: The Blood and Its Disorders in Infants and Children, 
Boston M. & S. J. 192:16 (Jan. 1) 1925. 
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Guinon, Rist and Simon * reported the case of a 10 year old child 
with polycythemia, cyanosis and splenomegaly. The red blood cell 
count varied from 6,000,000 to 7,600,000. 

More recently, Cross * reported a case of a girl of 6 years. The 
child “represented an endocrinopathy with pubertas praecox, premature 
bone development and epiphyseal closure, and pseudohermaphrodism. 
Spleen and liver were both palpable. The red blood cells numbered . 
6,428,000 ; hemoglobin 100 per cent; and the white blood cells 17,100; 
the polymorphonuclear cells were 51.6 per cent; and the small mono- 
nuclears were 42.8 per cent.” 

Cross’s case resembles the one reported here so. far as a definite 
‘increase in the proportion of white cells occurred in each. It was Tiirk ° 
who first noted such abnormal’ leukocyte counts associated with poly- 
cythemia. This condition is now well recognized and has been described 
by Minot and Buckman,’ Pendergrass and Pancoast,’ Klumpp and 
Hertig ® and others.1° The majority of authors have expressed agree- 
ment that polymorphonuclear leukocytosis is extremely common in 
erythremia, which is, of course, characterized by a marked increase in 
red cells. 

The shafts of the long bones after birth contain chiefly fatty or 
yellow marrow, while the active, blood-forming red marrow occupies 
the flat bones and the ends of the long bones. It is to be noted, how- 
ever, that yellow or fatty marrow may easily regain its blood-forming 
functions. The marrow is easily stimulated to activity, which may 
result in increased production of red cells (erythroblastic activity), 
white cells (leukoblastic activity) or both at the same time. It is inter- 
esting that erythroblastic activity is usually accompanied by leuko- 
blastic activity, as in posthemorrhagic leukocytosis and the disappearance 
of leukopenia in remissions of pernicious anemia. However, the reverse 
is not ordinarily true; for instance, marked anemia is present in 
leukemic conditions. 


5. Cross, E. S.: The Behavior of the White Blood Cells in Polycythemia 
Vera, M. J. & Rec. 183:591 (June 17) 1931. 

6. Tirk, cited by McAlpin.1°4 

7. Minot, G. R., and Buckman, T. E.: Erythremia, Am. J. M. Sc. 166:469 
(Oct.) 1923. 

8. Pendergrass, E. P., and Pancoast, H. K.: Close Relation of the Erythro- 
genetic and Leukogenic Functions of the Bone Marrow, Am. J. M. Sc. 163:797 
(June) 1922. 

9..Klumpp, T. G., and Hertig, A. T.: Erythremia and Myelogenous Leukemia, 
Am. J. M. Sc. 183:201 (Feb.) 1932. 

10 (a) McAlpin, K. R.: A Case of Polycythemia Rubra Vera with Leukemic 
Blood Picture, J. A. M. A. 92:1825 (June 1) 1929. (b) Musser, J.: Polycy- 
themia, Granulocytopenia, Leukemia, Proc. Internat. Assemb. Inter-State Post- 
Grad. M. A. North America 7:437, 1932. 
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Erythremia represents a condition of stimulation of the bone marrow 
with great increase in the production of red blood cells; considering 
the origin of the leukocytes in bone marrow, one might expect a con- 
stant increase in their numbers. Analogy has been frequently drawn 
between erythremia and leukemia, and in neither condition is the stimu- 
lating agent recognized. Several instances are to be found in the 
literature in which polycythemia gave way to anemia while the white 
cells increased in number. Still more interesting is a case recorded 
by Winter which suggested myelogenous leukemia, with 4,000,000 red 
cells and 22,600 white cells. Three years later, the red cell count had 
increased to 8,000,000, while the leukocyte count remained unchanged.* 

As has been mentioned previously, in most reported cases of primary 
polycythemia the disease has occurred in adults. There are, however, a 
small number of recorded cases of a form occurring in children, which 
is distinct from the adult type. This is the congenital form of the 
disease. It has been described by Wieland,"* Herz“ and Kretschmer."* 
It differs from the acquired type, as the congenital form does not show 
signs of a disturbance in the leukocytic function of the marrow. My 
case, therefore, should be considered as an instance of the acquired form. 

The complete remission of all symptoms included in the blood pic- 
ture is not rare. To quote Minot,'* “spontaneous remissions and relapses 
occur in the disease so that in periods of weeks or months a considerable 
change in the actual level of the red cells and hemoglobin may occur.” 
However, the length of time of this remission (more than three years) 
is rather unusual. I could find only 1 similar instance. Falconer '* 
described a case of a woman who had a remission of eleven years. 
Usually true erythremia progresses to a fatal termination.’* 


SUMMARY 


A case of acquired primary polycythemia with leukemic manifesta- 
tions in a child in the first decade is reported. The literature on the 
subject is reviewed. An unusual manifestation was the spontaneous. 
remission that at the time of writing has lasted more than three years. 
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ANOMALIES OF THE BILE DUCTS 


REPORT OF TWO CASES WITH OPERATIONS AND AUTOPSIES 


R. FRANKLIN CARTER, M.D. 
AND 


HAROLD L. COLLINS, M.D. 
NEW YORK 


Congenital anomalies of the bile ducts, although not extremely rare, 
are sufficiently so to make the following cases of interest. 


Case 1—A 15 year old girl was admitted to the New York Post-Graduate 
Medical School and Hospital on March 11, 1938, because of jaundice. Ten years 
previously she was studied in this hospital for dysentery. The cause was not 
discovered. This was followed by a celiac syndrome. Two years later she was 
readmitted with convulsions. These ceased with general treatment. The child 
did fairly well in spite of occasional attacks of diarrhea, which persisted for 
about four years. At the time of her last admission no blood had been present in 
the stools for six years. 

One year previously she had jaundice, with white stools, dark urine and 
moderate digestive disturbance. The attack subsided in two months. About 
six months before admission jaundice appeared again and persisted, varying in 
intensity from time to time. The stools were not clay colored; however, itching of 
the skin, nausea and epistaxis were noted. 

Physical examination revealed a small, symmetrically developed child who 
was not acutely ill. There was generalized, moderately severe icterus. The 
temperature was 100 F. The liver was hard and enormously enlarged. Its edge 
was palpated in the right lower quadrant of the abdomen, and a mass thought to 
be the spleen was felt 2 fingerbreadths below the left costal margin. No other 
abnormalities were noted. 

The laboratory findings were as follows: Wassermann reaction, negative; 
red blood cells, 3,690,000 per cubic millimeter; hemoglobin, 72 per cent; white 
cells, 13,200 per cubic millimeter, with polymorphonuclears constituting 70 per 
cent; platelets, 270,000; bleeding time, five minutes; coagulation time, six to 
nine minutes; fragility, 0.405 to 0.155 (from partial to complete) ; sedimentation 
rate, 133 mm. per hour; nonprotein nitrogen, 20.5 mg. in 100 cc.; sugar, 80 mg. 
in 100 cc.; urea nitrogen, less than 6.5 mg. in 100 cc.; carbon dioxide content, 
46.6 cc. in 100 cc.; phosphate, 4.4 mg. in 100 cc.; bilirubin, 10.4 mg. in 100 cc.; 
direct van den Bergh test, positive; total cholesterol, 390 mg. in 100 cc. ; cholesterol 
esters, 57 mg. in 100 cc.; urine positive for bile (3 plus), and stool, negative 
for parasites, ova and amebas. 

A preoperative diagnosis of biliary obstruction was made, and at operation 
a large cirrhotic liver was found. The spleen was atrophied and small; the 
mass felt in the left upper quadrant of the abdomen was a lobe of the liver. 
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The gallbladder was enlarged but collapsed. The common duct could not be 
definitely determined, but it did not seem dilated. Tissue was taken from the 
liver for biopsy, and the area was sutured. The abdomen was closed in the 
usual manner. 

After the operation the patient had a stormy course. She was given a trans- 
fusion the following day but died two days postoperatively. 

Autopsy (summarized except for the structures reported).—There was intense 
icterus of the face and body. When the abdominal cavity was opened 900 cc. 
of free blood was found. On the inferior surface of the liver and between it 
and the stomach there was a compressed mass of friable clot. 

Liver: The right lobe was enlarged to 5 fingerbreadths and the left lobe to 
2 fingerbreadths below the costal margin. The surface of the organ was coarsely 














Fig. 1 (case 1).—Artist’s rendering of the autopsy specimen. The sites of the 
extrahepatic ducts are marked A, B, C, D and E. G represents the ampulla into 
which these ducts empty; J is a cystic dilatation of G and is situated at the begin- 
ning of the hepatic duct. 


and irregularly nodular ; the color was an intense green. The capsule was thickened 
in places, appearing opaque and greenish gray. On the inferior surface of the 
right lobe was an incision sutured with catgut. This was the site from which 
the biopsy specimen had been taken and of subsequent hemorrhage into the peri- 
toneal cavity. 

Biliary Tract: The condition of the biliary tract is shown in figure 1. 

’ The gallbladder was distended and contained 80 cc. of thick, greenish mucoid 
bile. Its surface was smooth and shiny, and the wall was thin. The cystic duct 
and the common bile duct as well as the lower centimeter of the common hepatic 
duct were of normal size and shape. One centimeter above the junction of the 
cystic and common hepatic ducts there was an abrupt cystic dilatation of the extra- 
hepatic biliary passages, which also presented anatomic anomalies. At this point 
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the common hepatic duct began in a pouchlike ampulla (/) measuring 3.5 cm. 
in length and 1.8 cm. in width and running in an anterior-posterior direction. This 
was a diverticulum of a larger sac (G) measuring 4 by 4 cm., which received 
the bile from the five dilated biliary ducts in the two lobes of the liver, two 
from the left (A and B) and three from the right (C, D and E). Duct D measured 
1 cm. in diameter, and duct A 5 cm. at its point of exit from the right lobe of 
the liver and 1.5 cm. at a point where it was crossed superficially close to the 
large sac (G) by an anomalous hepatic artery on the left, which was constricted. 
The right hepatic ducts, D and E, measured 1.5 cm. each, in diameter and duct 
C,. Lem. 

The ramifications within the lumen were even more complicated. Between the 
ampulla (F) and the normal-sized common hepatic duct the transition was abrupt, 
and at this point there were several valvelike structures similar to the semilunar 
valves of the aorta. This ampulla (F) communicated with the main sac (G) which 
was on a different plane, close to the liver substance, by a narrow opening which was 
limited and partially obstructed by a deep inward fold of the wall. This fold 
marked the separation between the two dilatations and was seen on the surface 
as a deep furrow. The opening between these two was further obstructed by a 
nodule about 0.75 cm. in diameter, which projected into the lumen at a point where 
duct D joined the main sac G. This nodule formed a starting point of septum 
which extended diagonally in the major sac G to duct A. This septum separated 
the pouch incompletely into two chambers. The lower one formed a connecting link 
between ducts A and E, so that a probe inserted into A could be passed across into 
the right lobe of the liver. Ducts D and C emptied into the upper chamber. Duct 
D did not communicate with the main sac. It was separated by a septum covered 
by mucous membrane both within the sac and within the duct. On opening this 
duct one observed thick inspissated bile. 

The walls of the duct system were thickened and covered by a mucous membrane 
which was thrown into thick folds of varying length. The mucous membrane also 
gave rise to the irregular semilunar valve described and to fine strands which were 
attached at both ends and free in the middle, similar to the chordae tendineae of 
the heart. 

To the right of the common bile duct was an enlarged lymph node which 
measured 3 by 3 cm. and was 1 cm. thick. Five other lymph nodes, all bile stained 
but smaller, were situated to the left of the common bile duct and along the 
duodenum. 

The remainder of the organs showed no gross abnormality. 

Microscopic Examination.—Liver: The surface was covered with a connective 
tissue capsule reaching a thickness of 1.5mm. The superficial layers of the capsule 
were composed of loose, highly edematous connective tissue, with small areas of 
mature adipose tissue and many white blood vessels. The deeper connective tissue 
of the capsule was thin, hyalinized, highly vascular and infiltrated by plasma cells 
and lymphocytes, the latter occasionally in dense foci. Throughout the capsule 
were tortuous biliary channels of various sizes, lined by cuboidal epithelium. 

The normal architecture of the hepatic parenchyma was completely obliterated. 
In place of the normal symmetric, regular liver lobules, each with a large central 
vein, there were various-sized, but for the most part large, highly irregular islands 
of liver tissue in which central veins could not be recognized. The sinusoids 
through the liver cords were dilated and contained excessive numbers of 


lymphccytes. 
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The pathogenesis of the condition was clearly demonstrated at the periphery 
of the liver island as well as in large areas within it. At some points in these 
areas degenerated and necrotic liver cells were seen in dilated biliary capillaries, 
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Fig. 2 (case 1).—Photomicrograph of a section of the liver. There is biliary 
cirrhosis with necrosis of the hepatic cells. 


some of which were filled with bile. In other places, in the middle of the liver 
cord, biliary channels were seen surrounded by hyalinized connective tissue (replace- 


ment fibrosis). Wide zones of connective tissue were seen between the liver 
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islands as well as invading them by tonguelike extensions. At the junction of this 
invading connective tissue and the liver cells, necrotic liver cells were seen. The 
proliferation of the biliary channels, the necrosis of the liver cells around the 
biliary capillaries and the connective tissue replacement all pointed to a con- 
tinuous damming back of the bile by an obstruction in the peripheral biliary 
channel. 

Bile Ducts: A section taken from the right hepatic duct (D) showed the wall 
to be thick and edematous. The superficial portion of the wall was made up of a 
loose, delicate, highly edematous fibrous reticulum the interstices of which were 
infiltrated by moderate numbers of plasma cells and lymphocytes. Nowhere at 
the surface was epithelium recognized. Beneath this reticulum the mass was 
composed of moderately dense hyalinized connective tissue densely infiltrated in 
places by lymphocytes and plasma cells. In this connective tissue were several 
areas ip which concentric lamellae of connective tissue surrounded ducts lined by 
cuboidal epithelium. These were apparently small biliary channels. 

A section from the left hepatic duct A showed the wall similarly thickened. 
Here, however, the superficial portion of the wall was composed of thin, hyalinized, 
poorly cellular connective tissue, almost tendinous in appearance. There was no 
epithelium at the surface. Beneath the surface, in the dense stroma, were several 
acini of mucous glands, around some of which was a dense infiltration of 
lymphocytes. 

A section taken from the posterior wall of the ampulla (G) and the afore- 
mentioned cartilaginous nodule at that point showed the wall to be thickened. The 
superficial part of the wall here, as in the right hepatic duct D, was composed 
of loose, edematous connective tissue. The deeper part of the wall was composed 
of extremely dense hyalinized connective tissue which almost resembled cartilage. 
In this connective tissue were large spaces which apparently had been lined by 
epithelium, at present desquamated and necrotic. Some of the spaces contained 
inspissated bile. 

Two sections of the common duct, one taken at the ampulla of Vater, showed 
a picture identical with that described for the right hepatic duct. Here, however, 
the superficial layers of the wall were more dense. 

The remainder of the sections showed a normal pancreas and kidney. Those of 
the large intestine revealed healed chronic ulcerative colitis. 


Final Diagnosis ——The diagnosis was: Congenital anomalies of the extrahepatic 
biliary passages; biliary cirrhosis of the liver, chiefly cholostatic ; chronic cholang- 
itis; fatal postoperative hemorrhage into the peritoneal cavity (biopsy site), con- 
genital hypoplasia of the spleen and chronic ulcerative colitis (healed). 


Case 2.—A girl aged 2 months was admitted to the New York Post-Graduate 
Medical School and Hospital on Aug. 10, 1936. The chief complaint was “jaundice 
since birth.” The weight at birth was 7 pounds and 4 ounces (3,288 Gm.). The 
weight on admission was 9 pounds and 1 ounce (4,090 Gm.). No abnormalities 
other than the jaundice were noted. There was no diarrhea or vomiting. The 
stools were yellow. 

On admission, the baby was well nourished and well developed and not acutely 
ill, There was only slight icterus of the sclera and skin. The edge of the liver 
was palpable 3 cm. below the costal margin. Physical examination otherwise gave 
negative results. 

The laboratory findings were as follows: red blood cells, 3,600,000 per cubic 
millimeter; white cells, 11,900 per cubic millimeter; differential percentages— 
polymorphonuclears 30, small lymphocytes 58, large lymphocytes 8, eosinophils 3, 
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monocytes 1; hemoglobin percentage, 65; icterus index, 40, increased in eight days 
to 75; direct van den Bergh test, positive; fragility, 0.405 —0.180 (from partial 
to complete) ; urine, normal; urobilinogen, 9 mg. in 100 cc.; stool, negative for 
bile. 

Preoperative Diagnosis—-Biliary obstruction, probably congenital, was diag- 
nosed. 

Operation—The right upper quadrant of the abdomen was infiltrated with 
procaine hydrochloride. Incision was made at the outer border of the right rectus 
muscle. After exploration a cholecystogastrostomy was done, a rubber tube being 
used to maintain the lumen of the anastomosis. Tar-colored bile was found in 
the gallbladder. The line of anastomosis was firmly secured with additional serosal 
interrupted sutures. The abdominal wound was closed by reenforcement with 
interrupted chromic catgut sutures. 

















Fig. 3 (case 2).—Artist’s conception of the bile ducts and patent cholecysto- 
gastrostomy (autopsy specimen). 


Operative Findings.—The gallbladder appeared normal. The liver was enlarged, 
dark and cirrhotic. The lower end of the common duct was apparently stenosed. 


Postoperative Course-——On the fourth postoperative day the wound dehisced 
down to the peritoneum. It was strapped firmly with adhesive tape. The jaundice 
remained the same as before operation. For three weeks after operation the 
temperature ranged from 99 to 104 F. The white blood cell count remained around 
18,000 per cubic millimeter. After three weeks a second laparotomy was performed. 
This disclosed a pelvic abscess, which was drained. Immediately after this 
operation the primary incision became infected. At this time the stools showed a 
faint trace of bile. Four transfusions were given after the second operation. In 
spite of these the general progress was downhill. The child had bilateral otitis 
media, then a fecal fistula and finally bronchopneumonia. She died on November 8. 
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Autopsy (summarized except for the structures reported).—The skin was dry 
and loose. In the upper part of an abdominal incision a fecal fistula was noted. 
The lungs showed bronchopneumonia. The heart was normal except for a very 
small patent foramen ovale. The abdomen contained many adhesions, and the fecal 
fistula was observed to arise from the hepatic flexure of the colon, The site of 
the cholecystogastrostomy was well healed. A small, round mass, thought to be 
an accessory pancreas, was palpated in the wall of the second portion of the 
duodenum. 

Liver: The liver weighed 375 Gm. The capsule at the middle of the anterior 
inferior border over an area measuring 6 by 4 cm. was fibrous, thickened and 
opaque (site of former biopsy). The liver was dark green, and on section the 
normal architectural markings were obscured. The cut surface appeared as an 
interlacing network of thin gray-white tissue with green islands in its meshes. 


Gallbladder.—The gallbladder was thin walled, contained no bile and com- 
municated with the stomach through a cholecystogastrostomy opening. The patent 














Fig. 4 (case 2).—Duodenum opened, showing the accessory pancreas and its 
relation to the common duct. 


right and left hepatic ducts were in normal position. They met the patent cystic 
duct to form the common duct. The distal 3 cm. of the common bile duct coursed 
through the capsule but not in the substance of the pancreas. A fine probe could 
easily be admitted into the common duct, which was patent up to its entrance into 
the duodenum. The ampulla was patent for a distance of 2 to 3 mm., at the end 
of which an obstruction was met. 


Pancreas.—The relation of the head of the pancreas to the duodenum and the 
common bile duct has already been described. The pancreas consisted of light 
yellow lobulated tissue without alteration. There was a rounded mass of accessory 
pancreatic tissue in the wall of the duodenum. This mass impinged on the lower 
end of the common duct. 

The spleen, pancreas, kidneys, adrenal glands, bladder and pelvic organs showed 
no pathologic abnormalities. 

Microscopic Examination.—The heart was normal. The lungs showed a typical 
area of infiltration; bronchopneumonia was present: The spleen showed typical 
chronic passive congestion, with large amounts of intracellular and extracellular 
pigment. The kidneys were not remarkable. 
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Liver.—The capsule of the liver reached a thickness of 3 to 4 mm. in some areas. 
It consisted of dense, moderately cellular hyalinized connective tissue with numerous 
engorged blood vessels and a few small areas of extravasated blood. At one point 




















Fig. 5 (case 2).—Photomicrograph of a section of the liver. Note the marked 
increase in connective tissue replacing the peripheral portion of the liver lobules. 


there was an area of granulation tissue with lymphocytic and plasma cell infiltra- 
tion. The liver cords were swollen fragments, finely granular and without distinct 
contour. They contained much brown pigment. In the portal areas there was 
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a marked increase in the cellular connective tissue, which encroached on and 
replaced the peripheral portions of the liver lobules. These areas were confluent, 
with irregular zones of interstitial connective tissue proliferation. As a result, 
pseudolobules were formed, i.e., liver parenchyma without central veins. In the 
connective tissue there was marked proliferation of the bile ducts as well as mild 
lymphocytic infiltration. Peripherally in the liver lobules there were areas of 
necrosis 4 to 5 mm. in diameter. 


Stomach and Gallbladder.—Sections taken through the cholecystogastrostomy 
showed only fragments of gallbladder mucosa. The moderately thickened rugae 
were infiltrated by a few scattered lymphocytes and were for the most part devoid 
of lining epithelium. The submucosa, muscularis and subserosa were slightly 
edematous but otherwise unaltered. The junction of the gallbladder and the 
stomach was well healed and consisted of bands of smooth muscle and hyalinized 
fibrous connective tissue. The gastric mucosa, where present, showed signs of 
postmortem change. 


Pancreas-Duodenum-Common Duct.—Serial sections starting at a point 3 cm. 
from the ampulla of Vater and including the course of the common duct through 
the capsule and substance of the pancreas, the duodenum, the ampulla and the tumor 
in the duodenal wall (thought to be an accessory pancreas) were examined 
minutely. They showed the following picture: The pancreatic acinar cells were . 
swollen and finely granular. The lobules were well preserved and showed little 
perilobular connective tissue. The islands were unaltered. The pancreatic ducts 
were lined by desquamated cuboidal to low columnar epithelium. The duodenal 
mucosa dipping into the ampulla of Vater had almost completely desquamated. 
About the wall of the papilla there was a partially hyalinized, moderately cellular 
connective tissue stroma. Nowhere in the sections examined was a communication 
between the papilla and the common duct recognized. The common duct could be 
followed through the capsule and substance of the pancreas and in its course 
beneath the duodenum before reaching the papilla. The duct was lined by a single 
layer of moderately well preserved high columnar epithelium. The lumen of the 
duct varied in width from 150 to 250 microns. In the connective tissue surrounding 
the duct there were a number of subsidiary ducts communicating with the larger 
common duct. Nowhere in the sections examined was complete occlusion of the 
duct recognized except at the ampulla, as has previously been described. The nodule 
observed grossly as projecting into the lumen was found to be unaltered pancreatic 
tissue. 

Final Diagnosis.—The diagnosis was: Obstruction of the common duct (papilla 
of Vater); cholestatic cirrhosis of the liver; accessory pancreas impinging on the 
lower end of the common duct; status following biopsy, cholecystogastrostomy and 
reexamination of the operative site; perforation of the transverse colon with fecal 
fistula; acute local serofibrinous peritonitis; bronchopneumonia with serofibrinous 
pleurisy and patency of the foramen ovale. 


COM MENT 


The cause of anomalies of the bile ducts must be considered a matter 
of embryology. The extrahepatic ducts are first patent and then lose 
their lumens through epithelial proliferation to become solid cords, only 
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later becoming patent again.t Arey” stated that the main ducts and the 
gallbladder are subject to duplication as the result of early splitting, sub- 
division or sacculation and that a congenitally narrowed or solid con- 
dition of the gallbladder or of the chief ducts represents retention of the 
embryonic occlusion. Hence atresia can well be explained. Also the 
cysts of the hepatic ducts in case 1 must have resulted’ from sacculation 
during the embryonic state. The five hepatic ducts are certainly an 
anomaly, and the cysts, even though there were sacculations inside, 
formed the union of these hepatic ducts. Had any obstruction been the 
cause, dilatation would have been of symmetric arrangement, involving 
the common duct. This is the usual finding in obstructive conditions 
involving the ureter and kidney. 

There may have been a congenital weakness of the walls of the 
hepatic ducts, and at the time of the girl’s first attack of jaundice an 
inflammatory process obstructed the common duct, bringing about the 
dilatation. However, Zinninger and Cash * after reviewing 83 cases of 
cystic dilatation of the bile ducts came to the conclusion that most authors 
thought a congenital factor present. 

In regard to the biliary cirrhosis in both cases, it is to be recalled that 
numerous authors have divided the theories of pathogenesis into two 
main classes: a primary lesion of the bile ducts with secondary involve- 
ment of the liver * and primary cirrhosis of the liver with subsequent 
changes in the gallbladder and bile ducts.’ However, the most plausible 
theory is that an, obstruction to the outflow of bile produces secondary 
cirrhosis of the liver.© We believe that our cases present examples of 
two different types of obstruction. In case 1 the cystic dilatation of the 
hepatic ducts with their internal valvelike sacculations led to stagnation 
of bile, and this in turn caused cirrhosis of the liver, while in case 2 the 
cirrhosis of the liver followed stenosis at the papilla of Vater. 

The relative frequency of anomalies of the extrabiliary system may 
be appreciated from the following reports: In a series of 45,000 
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patients admitted at the St. Louis Children’s Hospital there were only 
6 who had congenital malformations of the bile ducts.?. In 17,381 
operations on the biliary tract at the Mayo Clinic, a true cyst of the 
common duct was encountered only once. While, according to Eisen- 
drath,® some type of anomaly in the extrahepatic ducts occurs in at least 
8 per cent of all persons, these are of minor consequence. Over 175 
cases of congenital obliteration or atresia of one or more of the bile 
ducts or of the gallbladder have been reported. Zinninger and Cash * 
reported 83 cases of cystic dilatation of the bile ducts. Seven additional 
cases could be found recorded in the literature. It is therefore felt 
that anomalies of the bile ducts occur with sufficient frequency to be 
more than a pathologic curiosity. 


The symptoms of cystic dilatation of the bile ducts are variable, and 
the condition is seldom diagnosed preoperatively. The condition usually 
is found in a person about 18 years of age who has had symptoms 
referable to the biliary tract, such as nausea, pain and intermittent attacks 
of jaundice. At times a tumor may be palpated in the right upper 
quadrant of the abdomen. 

The clinical picture of congenital atresia is that of complete obstruc- 
tion of the biliary passages. Jaundice may be present at birth, but more 
often the child appears normal, becoming jaundiced three or four days 
later. This jaundice usually increases to the point where at 3 to 4 months 
the infant has a grayish green color. The liver increases in‘ size, but 
the nutrition remains good. The condition must be differentiated from 
icterus neonatorum, syphilitic hepatitis, congenital hemolytic icterus, 
jaundice of sepsis and jaundice due to enlarged lymph nodes. 

When the diagnosis of cystic dilatation or atresia of the ducts 
has been made, an exploratory laparotomy is indicated. Numerous 
authors *° have recommended primary anastomosis to the duodenum 
as the procedure of choice. External drainage gives poor results. 
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Holmes ™ stated that in at least 16 per cent of cases relief can be given 
by operation. Ladd *°” in a series of 20 cases cured the condition in 6. 

The striking feature of postoperative complications as reviewed from 
the literature is the frequency of hemorrhage and infections. Most of 
the deaths have been caused by otitis media, pyelitis, pneumonia or 
hemorrhage. The child in case 1 died from postoperative hemorrhage 
and the child in case 2, from an infection. 


SUMMARY 


Two cases of anomalies of the biliary tract have been reported. In 
one there was cystic dilatation of the extrahepatic ducts with an unusual 
arrangement and number of ducts; in the other, stenosis at the papilla 
of Vater. The cause, frequency and clinical features of such anomalies 
have been discussed. It is hoped that the addition of these reports to the 
literature may help to bring about improvement in the treatment. 
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GYNECOLOGIC PROBLEMS OF THE 
ADOLESCENT GIRL 
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“Webster’s New International Dictionary” defines adolescence as 
the period of life between puberty and maturity, designating the legal 
age of puberty for girls as 12 years. Obviously this can be taken only 
as an average, and wide individual variations must occur. If the term 
“puberty” signifies the ability to reproduce, many medical records 
demonstrate that puberty may begin as early as the age of 8 years. By 
the same token, maturity is reached at very different ages and is an even 
more indefinite state than puberty. A considerable number of girls 
never reach the full state of maturity, and some of the disturbances 
of the pelvis, anatomic and physiologic, are based on this lack of develop- 
ment. Many of these difficulties, I am sure, date back to the pre- 
adolescent period, and much could be done to improve if not prevent 
them if they were recognized and treated even by the imperfect methods 
now at the command of physicians. 

I refer particularly to the marked glandular dyscrasias, such as 
hypothyroidism, obesity and pituitary disorders. This subject offers 
great possibilities in the field of preventive medicine. When we, as 
physicians, have rid ourselves of the old idea of the sanctity of the young 
female pelvis so that we may intelligently guide parents in the medicinal 
and psychic problems of their daughters’ reproductive systems, we shall 
be well on the way to prevent a large number of the common gynecologic 
conditions so important in adolescence and in later life. Examples are 
primary dysmenorrhea, amenorrhea, metrorrhagia, infantilism of the 
reproductive organs, including the breasts, vaginitis and its atresias, 
frigidity and vaginismus. Except in dire emergency, the hymenal ring 
offers almost an impenetrable barrier for examination to many physicians 
and most lay people. Practically, however, the hymenal orifice of a girl 
in the vast majority of cases is sufficiently large to permit, without undue 
pain, necessary digital or instrumental examination, if the confidence of 
the patient is first secured and the examination is carried out slowly and 
gently. When the orifice is not large enough, I suggest dilation or 
incision with the patient under ethylene anesthesia as one of the pro- 


This paper was read before the Chicago Pediatric Society, Jan. 11, 1939. 
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cedures most likely to promote health and happiness in the future 
wife. Many of the ills and difficulties of later life have their beginning 
in the defloration of an intact hymen. Dilation of the hymenal ring with 
the patient under ethylene anesthesia is as powerful a respiratory 
stimulant as dilation of the anal sphincter. 

Careful routine examination of the pelvis of the growing girl appears 
to me even more important than the routine care of the teeth. Present 
day dentistry can adequately replace a whole mouthful of teeth, but the 
combined efforts of the parents, the family doctor and the psychiatrist 
cannot undo the harm caused by the studied inhibitions concerning the 
young female pelvis. All physicians have seen the pitiful patients with 
absence of the vagina that has been unrecognized until after marriage. 
Forcible dilation of the urethra in these cases has been frequently 
reported. In many cases a young couple return from a honeymoon on 
the verge of nervous breakdown because of an intact, rigid hymen. 

A patient recently consulted me for sterility of eight years’ duration. 
She had an exophthalmic goiter and a basal metabolic rate of +48. 
The hymenal ring would not admit the tip of the index finger. During 
her eight years of married celibacy she had consulted three physicians 
and had been told twice without vaginal examination that Nature or 
God or something else would undoubtedly cure the dyspareunia and 
therefore the sterility. I do not offer a tight hymen as a cause of exoph- 
thalmic goiter, but in this case it was at least contributory. 

The imperforate hymen is common; usually it is not recognized 
until the retention of menstrual blood produces symptoms or a tumor 
large enough to attract attention. Imperfect fusion or dissolution of 
the miullerian ducts produces a great number of rather common defects, 
such as septate or double vaginas and all degrees of division of the uterus. 
In the hermaphroditic person characteristics peculiar to both sexes are 
present, often making it difficult to know to which sex the individual 
patient should belong. 

I recently helped a woman aged 24 to become a happy wife and 
expectant mother by the removal of a clitoris penis and a wedge-shaped 
incision of each ovary. She has menstruated regularly now for almost . 
two years, for the first time in her unhappy life. Her breasts have 
increased to about four times their original size. Her mental attitude 
has changed, as she expressed it, from that of not knowing what she 
was to that of a normal happy woman. 

Almost all of the gross abnormalities in the adolescent genital tract 
can at least be suspected on careful inspection combined with rectal 
examination. 

Lesser degrees of maldevelopment of the pelvis, such as infantile 
uterus or congenital retroversion, are important factors in the production 
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of primary dysmenorrhea. In the light of recent clinical and experi- 
mental work it appears that the remainder are probably due to glandular 
imbalance. The growing girl should not be allowed to feel the dread 
of her monthly period which is occasioned by severe primary dysmenor- 
rhea. The psychic effect on her sexual existence, which cannot be 
overrated, should be avoided. About 85 per cent of unmarried women 
suffer from some degree of dysmenorrhea. The greatest number of 
these can be sufficiently relieved by the wise use of such time-honored 
remedies as heat, rest, avoidance of body chilling, hot toddies and the 
simple analgesics or antispasmodics, such as acetylsalicylic acid or atro- 
pine. When these measures are insufficient, treatment with endocrine 
substances should be advised. 

Dr. Sevringhaus can speak much more authoritatively than I can 
on this phase of the subject, and I await with interest the report of his 
experience. Thus far I have not been able to achieve the therapeutic 
results reported by various investigators along these lines. The endo- 
crine substances offer great possibilities. Unquestionably they are 
powerful medicines with many side effects as yet unknown. I am 
opposed to their indiscriminate use, especially for growing girls, until 
more definite knowledge concerning them is available. The cost of 
these preparations is tremendous. A considerable factor in the high 
cost of medical care has been the wholesale prescription of the endocrine 
substances and the vitamins. 

Hygienic measures such as rest, diet and restoration of normal weight 
should be supplemented by proper premenstrual education in the physi- 
ology of menstruation. Psychic disturbances associated with dysmenor- 
rhea are important ; when fixed they may require the services of a skilled 
psychiatrist. 

Dilation of the cervix gives adequate relief in approximately 50 per 
cent of all cases and should be resorted to much more frequently, 
although its clinical efficacy is still not understood. For cure of 
dysmenorrhea operation correcting retroversion or treatment of cystic 
ovaries is not to be undertaken except as a last resort. 

In this climate the average girl begins her menstrual life between 
the ages of 12 and 14 years. She should be prepared for it by adequate 
instruction, preferably given by her physician. 

The first year of menstrual life is usually characterized by marked 
irregularities similar to those seen at the other extreme of the menstrual 
cycle, the menopause. The irregularity of this period may manifest itself 
by long periods of amenorrhea, especially in the summer months, or 
frequently menorrhagia. If the amenorrhea is long continued one 
should always bear in mind the possibility of pregnancy. I have delivered 
a 7% pound, (3,402 Gm.) baby for an 11 year old mother. Menor- 
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rhagia is a relative term and may be disregarded unless it is too 
prolonged or profuse enough to change the blood picture. Metror- 
rhagia should demand prompt and thorough examination. There is no 
age limit for malignant growth. I have seen carcinoma of the cervix 
occurring at the age of 18 years, and malignant involvement of the ovary 
or uterus is not rare from infancy to old age. 

Precocious menstruation should call for prompt and extensive investi- 

gation. It is usually caused by tumors of the sex glands themselves, of 
the adrenal cortex or of the pineal body. Hypertrichosis or obesity 
often accompanies the early onset of menstruation. 

An appreciable number of adolescent girls begin their menstrual life 
with prolonged and serious bleeding. In several reported instances 
death has resulted from hemorrhage. The remaining patients bleed 
for weeks or years until the proper therapeutic measures are applied or 
until kind Nature by such means as change of climate, sexual intercourse 
or pregnancy rebalances the menstrual control. These cases of so-called 
adolescent, or idiopathic, bleeding often test the skill and patience of the 
physician as sorely as any other gyneologic problem. To retain a 
semblance of the normal physiologic picture and still control the loss of 
blood may require the combined knowledge of an endocrinologist, a 
hematologist, a pathologist and a gynecologic surgeon. 

Usually complete physical examination of these youngsters who bleed 
profusely at their menstrual periods does not reveal physical or labora- 
tory evidence of the cause. Refinements of glandular analysis are as 
yet not accurate enough to indicate in most instances where the fault 
lies. Naturally, determination of the basal metabolic rate is the most 
accurate and informative test. It should invariably be repeated until 
an average is reached. The metabolic rate of the rapidly growing girl, 
which is being standardized, is more variable than that of the adult 
woman. Thyroid therapy in my experience still offers the greatest 
possibility of glandular cures. Even when the basal metabolic rate is 
normal or slightly increased, thyroid medication should be given a trial. 
The estrogenic or pituitary preparations should be used in supplementary 
treatment, but I have not found them as effective as some investigators 
have reported. Simple dilation and curettement, sometimes frequently 
repeated, may ultimately bring about cure and can at least serve as an 
emergency measure to control bleeding and to allow the patient to regain 
a measure of her strength. I have not found that the endometrium of 
a true adolescent bleeder is characteristically of the hyperplastic type. 
Specimens removed from many different locations on the uterine wall 
present as variable a picture as that reported by Bartelmetz for the 
normal uterus. If any endometrial pattern has been more commonly 
noted than others, it is that of the resting stage, which does not provide 
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a clue as to the cause of the bleeding. Multiple blood transfusions are 
often necessary to sustain the patient and in a few instances are adequate 
therapy. A careful analysis of the blood is essential, as some of these 
little patients show gross and microscopic evidence of purpura. One 
such 17 year old patient I have just sent home from the hospital ; in the 
past few months all the usual therapy had been given to her elsewhere, 
including two blood transfusions. At the time I saw her first the hemo- 
globin content was 48 per cent; red cells numbered 3,150,000, leuko- 
cytes 6,800 and platelets 28,000 per cubic millimeter; the coagulation 
time was three minutes, the bleeding time thirteen minutes and the clot 
retraction time one minute; the fragility test showed no abnormality. 
There was a definite history of extravasation of blood into the subcu- 
taneous tissue. Solution of posterior pituitary, ergot and three blood 
transfusions controlled the loss of blood sufficiently to bring the hemo- 
globin content up to 70 per cent and the red cell count to 3,820,000. 
Removal of the spleen caused abrupt cessation of bleeding, and a rise 
of the platelet count to 628,000 occurred within two hours after opera- 
tion. One week ago the hemoglobin level had returned to 90 per cent, 
the platelet count was 252,000 and the bleeding time had decreased to six 
minutes. 

Pelvic infections in these young girls, especially that of the tubercu- 
lous type, must always be considered. Local signs of infection or general 
disturbances, such as low grade temperature, loss of weight, fatigue or 
pulmonary or gastrointestinal symptoms, may be present. All of the 
girls should have the benefit of a careful roentgen examination of the 
chest and abdomen. 

I do not favor either roentgen or radium therapy in an attempt te 
produce temporary amenorrhea in cases of adolescent bleeding. Even 
in the hands of the most careful and skilled workers, complete and 
permanent castration occurs in from 30 to 50 per cent of the cases. 
When the condition is grave, if all conservative methods have failed and 
life is threatened, vaginal hysterectomy should be considered rather 
than irradiation castration. To my mind, irradiation is a more radical 
procedure than selective surgical therapy. Roentgen treatment of the 
pituitary has not been effective in my hands. 

Vaginitis is not as common in the adolescent as in the pubertal, 
postmenopausal or adult female. The vaginal mucous membrane is at 
its highest point of resistance, and the vagina is not subject to infection 
by the usual methods. The psychic effect of discharge from and irrita- 
tion of the genitals at this impressionable age is even more pronounced, 
however, than in the older woman with a guilty conscience. Again it 
should be emphasized that an intact hymen should not interfere with the 
diagnosis or treatment of this condition. In fact, an intact hymen, 
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interfering with adequate drainage and producing retention of secretion, 
may be the sole cause. Careful gross and microscopic examination of 
the discharge should follow the visualization of the vaginal walls and 
cervix. 

Trichomonas vaginitis, yeast infection or gonorrhea usually responds 
readily to appropriate treatment, if there is no focus of reinfec- 
tion. Foreign bodies, introduced often in childhood, will give rise to 
an irritating and troublesome discharge. The so-called congenital 
erosions of the cervix are probably the commonest cause of discharge 
in adolescents. They may date back to early infancy, as I have demon- 
strated to my satisfaction in the examination of approximately 5,000 
microscopic slides prepared from the uteri of girls varying from 
intrauterine to menstrual age. Superficial cauterization of the eroded 
area with the nasal cautery loop, care being taken not to invade the 
cervical canal, usually suffices. 


Note.—The discussion which followed the presentation of this paper 
appeared in the report of the transactions of the society (Am. J. Dis. 


Cup. 57: 981 [April] 1939). 


55 East Washington Street. 





BEHAVIOR PROBLEMS OF ADOLESCENTS 


PAUL L. SCHROEDER, M.D. 
CHICAGO 


In the human life cycle there is no more dramatic period than the 
time of adolescence. It is an age of tremendous change in all phases 
of development. While the constitutional changes of puberty are fairly 
well understood, there is much to be learned about the emotional stress 
and strain of the adolescent years. In the main, the period of adolescence’ 
may be said to be an uncharted sea. 

Probably no writer has better expressed the meaning of adolesence 
than G. Stanley Hall: 


The phenomenon of adolescence is to be understood only as it is conceived as 
the entrance of the individual into the larger life of the race, so that the psyche 
reverberates with old phyletic memories lying deep within the shadowy reaches 
of the mind, far below the level of consciousness ; feels the impulsion of irresistible 
forces which urge the boy or girl to express in their own person the myriad 
activities which have characterised the stirps in the long aeons of its development ; 
and is flushed with that mighty creative energy which has forced the living 
organism to ever higher forms of existence, and now impels the adolescent to be 
and do all things in his own person.1 


Of the several distinct periods of a life cycle there is none more 
profound in its meaning for the child or more likely to be disturbing 
to the parent. How, then, shall one proceed in an attempt to understand 
the adolescent ? 


This investigation is not limited to a study of the physical structure 
of the adolescent. It is chiefly concerned with his functioning as a 
thinking, feeling person reacting as a whole to stimuli from without and 
within. It is his behavior, then, which is to be examined, and the start- 
ing point is his known misbehavior. This papers deals with adolescents 
who have behavior difficulties rather than with so-called normal adoles- 
cents, for if one can understand the known pathologic behavior one can 
progress toward an understanding of the unknown normal behavior, 
proceeding in accordance with the methods of modern medical science. 


What behavior problems occur in adolescence, and what factors 
influence disorders of adolescent conduct ? 


This paper was read before the Chicago Pediatric Society, Jan. 11, 1939. 
1. Hall, G. H., cited by Blanchard, P.: The Adolescent Girl, New York, 
Dodd, Mead & Company, 1924, p. 16. 
168 





SCHROEDER—BEHAVIOR PROBLEMS OF ADOLESCENTS 169 


In this preliminary study 51 cases of boys and girls referred because 
of behavior difficulties are used as a basis for discussion. Because of 
the limited number of cases studied the findings offered are merely 
tentative and will be checked later by a more comprehensive study 
involving a considerable number of children. 

The ages of these children ranged from 13 to 18 years. They were 
about equally divided according to sex; 6 were Negroes, and the 
remainder were white. They came, in the main, from families of aver- 
age size, half of which had three or more siblings. The largest family had 
twelve children, the youngest of whom was the child in trouble. Accord- 
ing to birth order in the family, the largest number of children in 
difficulty were the second born; the next largest were third in order of 
birth. The first child presented a problem in 20 per cent of the cases, 
while only 10 per cent of the group were youngest siblings. Although 
5 children were reported to be “only” children, 3 of these were living 
in foster homes and but 2 of them resided in their own homes as “only” 
children. 

Because of the recognized potentialities for violence in the adolescent, 
it is not surprising that his behavior difficulties come to the attention 
of the juvenile court. Half of the group studied was referred by the 
court. The next largest number came directly at the request of parents, 
social agencies and child care organizations. Teachers, doctors and 
clergymen referred the remainder of the group. 

The reasons for examination varied greatly, by far the most common 
being unsatisfactory school work. Truancy from school and home, 
sexual delinquency and stealing were next in frequency. Among girls 
sexual delinquency was as common as truancy. It is interesting that none 
of the girls were referred for stealing and that sexual delinquency was 
only half as common among boys as among girls. Incorrigibility, when 
combined with other forms of violent behavior such as disobedience, 
quarrelsomeness, assault, temper and arson (firesetting), ranked highest 
among all behavior problems. Many other reasons for referral occurred 
less frequently but were nevertheless significant of the attitudes and 
conduct of adolescents in trouble. They included attempted suicide, 
pregnancy, enuresis, nervousness, hysteria, epilepsy, masturbation, 
robbery with a toy gun and inability to talk. 

What of the family background of these children? As has been 
repeatedly observed among juvenile delinquents, a large proportion of 
them came from broken homes. Nearly half of this group came from 
homes in which the mother or the father had died or the parents were 
living apart. The parents of 4 were insane or criminal. The children 
in the other half of the group came from families which were self- 
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supporting although in moderate circumstances. Seven of the children 
lived in foster homes. 

In view of the frequency of referral for retardation in school, it is 
not surprising that 40 per cent were still in grammar school. Only a 
third attended high school. Four were so defective mentally that they 
were unable to carry regular school work and were taught in the special 
rooms for retarded children. Seven had dropped out of school. Two 
attended trade school, and 1 was in a school for the deaf. 

The general health of this group of children was fairly good. Only 
6 of the boys showed developmental or nutritional disturbances, which 
included obesity, undernourishment, dysplastic build, short stature and 
neuromuscular paresis. Faulty dentition and carious teeth occurred 
in 5; abnormal conditions of the nose and throat appeared in a like 
number. Four had defective vision, and 1 was deaf ; genital deformities 
were found in 3 subjects; in 2 of them the testicles were undescended 
and in 1 there was phimosis. 

The only sexual finding of note for the girls was vaginal evidence 
of sexual activity. This was observed in half of the girls, nearly double 
the number of those referred for sexual delinquency. In the main these 
children were referred by the juvenile court for various behavior diffi- 
culties. These findings coincide fairly closely with those of girls com- 
mitted to correctional schools. The incidence of venereal disease among 
such a group has been reported to be as high as 60 per cent and the 
incidence of sexual experience of some kind as high as 95 per cent. This 
is in marked contrast with the findings for boys committed to correc- 
tional schools. Here the incidence of venereal disease has been reported 
as less than 10 per cent; the incidence of heterosexual experience is 
somewhat higher but falls far short of that reported for girls. Visual 
defects were found in 3 of the girls, dental caries in 2, and valvular 
lesion, otitis media and facial paralysis were each in 1. Urinalysis and 
serologic tests gave negative results for all of the girls. 

The intelligence levels among this group showed a fairly normal 
curve of distribution, a preponderance of them falling in the lower range. 
Thirteen, or 25 per cent, of the intelligence quotients were under 70. 
This percentage is five times as great as that for the corresponding intelli- 
gence level of the genera! population, according to liberal estimations. 
Only 2 of the group had superior intelligence. It appears, therefore, 
that the adolescent with average or superior intelligence is less likely to 
suffer from behavior difficulties of a severity necessitating medical study. 

Psychiatric diagnoses fell under thirteen different classifications. 
The most common of these was feeblemindedness, in 1 instance com- 
bined with psychosis. The next most common were adolescent rebellion 
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and emotional dependence, each of which appeared in 4 cases. Other 
diagnoses included inadequate personality, conflict over adoption, reac- 
tive depression, feelings of incestuous guilt, epilepsy, homosexuality, 
schizophrenia, hysteria, parental rejection and psychopathic personality. 

In 1 instance it was believed by the examiner that a behavior difficulty 
did not exist, and in another instance there was parental overanxiety. 

It is a common belief that adolescents tend to be radical in their 
attitudes, that they are unstable and that their conduct cannot be pre- 
dicted. It is my observation that this is incorrect and that in the main 
the adolescent tends to be conservative in his attitudes. Every one is 
aware of the tendency of adolescents to form groups and to react with 
strong group feelings. It is not uncommon to find students protesting 
in the form of strikes of various kinds to what they consider injustice, 
such as the dismissal of a favorite instructor. They tend to a like form 
of dress and feel much abused when financial limitations prevent them 
from wearing the sort of clothes that are in vogue. 

This strong desire to conform to group opinion was observed by 
Prof. C. H. Judd and reported to a group of educators. He stated that 
at one time the students of the high school established the custom of 
carrying lunches to school in metal boxes containing thermos bottles. 
Some parents felt that this was an unnecessary expense, but conformity 
to group opinion seemed so important to their children that they yielded 
tc the demand, and before long all the students appeared with similar 
lunch boxes. Shortly after this the custom changed, and it became the 
fashion to carry lunches in paper bags. Parents who objected to a cold 
lunch for their children insisted that they use the metal lunch boxes, 
which they had provided with some trouble. The children met this 
situation by stopping at a neighboring store, where they transferred 
their lunches to paper bags, leaving their lunch boxes to be picked up 
on the way home from school. 

Psychosexual problems of the adolescent are but little understood. 
English and Pearson ? indicated that according to modern psychoanalytic 
thought it is important to give the child freedom to develop emotionally 
and pointed to the suffering which he undergoes because of the resistance 
of parents to his emergence into adult life: 


The adolescent is really in a very difficult situation. He must break with his 
parents, i. e., his sex desire must turn from them to individuals outside the home. 
In doing this he tends to accept the ideals and points of view of his social group. 
Differing as such points of view probably do in a highly individualistic and complex 
society like America; his adherence to them probably means that he must discard 
many of the highly cherished ideals of his parents. They resent this because they 
feel that their experience has proved the value of these ideals, and they wish their 


2. English, O. S., and Pearson, G. H. J.: Common Neuroses of Children and 
Adults, New York, W. W. Norton & Company, Inc., 1937, p. 49. 
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child to learn from them rather than to suffer the pain involved in learning from 
experience, and to carry on their traditions and ideals as he will carry on their 
race. Thus the break with the parents entails much suffering for the child.? 


Frankwood Williams, in a talk before a lay group, called attention 
to the resistance of parents to children who desired to sever their 
infantile parental attachments. He reported an instance of suicide by 
a man about 45 years of age. He was unmarried, evidently devoted to 
his mother and her sole support. His work involved traveling about 
the country, and his death occurred in the hotel of a small town. His 
inability to free himself from his attachment to his mother is indicated 
in the farewell note which he left for her: 

Dear Mother: I regret very much the act which I am about to commit and 


I hope that you will not feel too badly about it. You will take comfort in the fact 
that I have always been a pure boy. 


The extent to which parents resist the growing up of their children 
is often measured by the violence of the children’s reaction. This was 
illustrated by a boy 16 years of age who was brought to me for consulta- 
tion because he ran away from home. He was found by his father 
in a city 300 miles away, where he had obtained employment. When 
he left home he took with him his father’s fur coat and automobile. 
The record of this boy’s earlier misconduct showed that he had worn 
his father’s dress suit and had entertained the father’s secretary at a 
night club. The family was well to do, and the father was an execu- 
tive in a profitable business. The father had strong convictions about 
his responsibility to his family and was rigid in his discipline. He 
insisted that his children must have the educational advantages which 
he lacked. Because of his own father’s lack of understanding, he him- 
self had run away from home when 16 years old and had supported 
himself thereafter. It is surprising that this father was unable to realize 
that he was resisting in his son the very thing which the son had 
admired in him. 

The extent to which adolescents suffer in attempting to solve their 
own psychosexual difficulties was shown by a boy of 16 in whom a 
psychosis developed and who was reported to be feebleminded as well. 
He was brought from a western city to Chicago because of his break- 
down. He was a sophomore in high school, being an average student. 
He worked regularly on Saturdays during the school year and steadily 
throughout the summer in the stockyards of his native city. He was 
in an extremely anxious state when he came in and said that he some- 
times believed he was one or the other of two highly publicized sexual 
murderers. He was convinced that he was suffering from venereal dis- 
ease, although no evidence of it could be found. Psychologic examina- 
tion indicated that he had an intelligence quotient of 64. 
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Before coming to Chicago he had been examined by his local doctor, 
and later he had been sent to a well known medical clinic. There his 
condition was diagnosed as psychotic, and commitment to a hospital 
for the insane was prescribed. 

During the course of the examination in Chicago he reported that he 
had for some time been troubled with masturbation and that he had 
sought advice from another employee in the stockyards. This man had 
advised him to go to a house of prostitution and have sexual intercourse. 
Since he was uninformed as to the location of such houses, he was 
advised by this man to go to a house with Negro residents. This he 
did. After his return to the stockyards he discovered that his con- 
fidence had been violated and that he was the butt of many jokes. He 
was most concerned over the information that all Negro prostitutes 
suffered from venereal disease and that he was therefore infected. This 
history was obtained from him with great difficulty and with evidence 
of great emotional stress on his part. After a few weeks he visited the 
Chicago stockyards and applied for a position. In the meantime he had 
learned that his former job in his home city was open to him, and he 
decided to return. He no longer felt that he was diseased or criminal. 
He said he accepted the report that he was not infected with venereal 
disease because he had told about his sexual experience, which he had 
not been able to do previously. 

It seems evident that this boy could not have reached the sophomore 
year in high school at 16 years of age had he been feebleminded. It is 
likely that his anxiety, his emotional distress and his confusion were so 
great that he was unable to cooperate in any formal test. 

It is frequently held that the misconduct of adolescents is intellec- 
tually determined. The question is raised: “Does the child know the 
difference between right and wrong?” Experience shows that miscon- 
duct is emotionally determined and that the adolescent frequently not 
only is aware of his wrongdoing but deliberately proceeds with it. It 
provides an outlet for feelings which he needs to express. The sexually 
delinquent girl is frequently admonished, with the hope that the force 
of the disapproval will correct her behavior. Alfred Adler has pointed 
out that she has need for a feeling of approval, which she fails to find 
in her own home. She soon learns that she can find sympathy and 
apparent understanding on the part of men and that the affection readily 
grows until its natural expression is sexual intercourse. To admonish 
her is obviously futile. 

Sibling rivalry is repeatedly said to be a factor in social adjustment. 
In the cases presented here a third of, the children were second in order 
of birth, a considerably larger proportion than that of those who were 
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first. The rivalry which exists, though present from infancy, may not 
make itself evident in serious behavior difficulties until adolescence. 

This same rivalry is even more likely to occur between twins. 
Ideally, twins should be similar in their various faculties, but even 
among identical twins there is no assurance of this. When there are 
clearly defined differences in physical makeup, intelligence and per- 
sonality, serious difficulties may arise, although parents may make every 
effort to prove to the twins that they share alike in their care and their 
privileges. 

Illustrative is the case of a boy 15 years of age who was referred 
for stealing, lying, truancy and retardation in school. His twin 
brother, on the other hand, was unusually well adjusted, capable and 
intelligent. Physically he was taller, heavier and more handsome. The 
twins were no longer dressed alike, and the larger had come to be known 
as the older. This was strongly resisted by the parents. 

Our patient had few achievements of worth. His stealing, which 
was of long standing, had progressed to the point where he broke into 
the high school and stole books and laboratory instruments. He was 
apprehended in his attempt to sell these stolen articles. Before Christmas 
he had taken money from his mother’s purse, all of which he used to 
purchase a gift for her. 

In intelligence tests this boy fell somewhat below the level of his 
larger brother but clearly had superior rating. He was discouraged 
and showed a marked lack of self respect. He felt that he would not 
be able to carry on the family traditions or social position. He was 
concerned chiefly with social withdrawal and said that he would like 
most to spend the rest of his life as a fisherman—just fishing. 

From a study of this case it seemed evident that the parents were 
greatly concerned with their obligation to deal equally with the twins 
and to demand similar responses from them. Their requirements were 
gaged by the pace of the larger twin, and they had overlooked the fact 
that the smaller one was unable to meet those demands. It was not 
until the parents were able to recognize this fact that the patient became 
comfortable and was able to grow in self respect. His courage was 
restored, his work improved, his instability disappeared, and for nearly 
two years his adjustment has been satisfactory. 


Note.—The discussion which followed the presentation of this paper 
appeared in the report of the transactions of the society (Am. J. Dts. 
Cuitp. 57: 981 [April] 1939). 


55 East Washington Street. 





Obituaries 


WILLIAM HALLOCK PARK, M.D. 
1863-1939 


The death of Dr. William Hallock Park on April 6 brought to a 
close a career in scientific medicine and public health which was one 
of the most distinguished of this century. Dr. Park organized the 
first municipal diagnostic laboratory in the United States in 1893 and 
was its active head until his retirement in 1936. From this time until 
his death he continued to carry on research in his office at the William 
Hallock Park Laboratory, which was named in his honor. 

Dr. Park was professor of bacteriology at the New York University 
and Medical College from 1897 until 1933, when he was appointed as 
the Hermann M. Biggs professor of preventive medicine. This last 
appointment seems peculiarly fitting because of his long and close 
association with Dr. Biggs. They stood together as pioneers in public 
health work. 

It would be impossible to discuss or even to enumerate exactly the 
many fields of activity in which Dr. Park made outstanding contribu- 
tions. His studies covered the entire range of diphtheria, including 
the exact diagnosis by culture, the importance of the healthy carrier 
in transmission, the statistical establishment of the curative value of 
antitoxin and the various phases of immunization. Special mention 
should be made of the isolation, with the collaboration of Dr. Anna W. 
Williams, of the famous “Park no. 8 strain,’ which is used all over the 
world in the production of diphtheria antitoxin. 

The highly fatal summer diarrhea of infants has been practically 
abolished since the prohibition of the use of unpasteurized milk in the 
city of New York. This measure was adopted as the result of Dr. 
Park’s studies, made jointly with Dr. Emmett Holt, of the relation of 
milk to this disease. 

Tuberculosis, scarlet fever, pertussis, meningitis, poliomyelitis and 
pneumonia are other diseases to the knowledge of which he made 
important contributions. 

One of his most outstanding studies in later years was an investiga- 
tion of pneumonia, carried on with the collaboration of Georgia M. 
Cooper. This consisted in the identification of numerous types of the 
pneumococcus of the previously heterogeneous group IV. 

Dr. Park contributed many articles to medical journals and many 
chapters to medical books. With his colleague Dr. Anna W. Williams, 


175 





176 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


he wrote “Pathogenic Microorganisms,” ' used as a standard work in all 
laboratories and medical schools where English is spoken. This has 
appeared in ten editions. 

Many well deserved honors were bestowed on Dr. Park, including 
honorary degrees from New York University, Queen’s University, and 
Yale University, the Sedgwick Memorial Medal, the Kober Medal, the 
Public Welfare Medal and the Townsend Harris Medal. 


WILLIAM HALLOCK PARK, M.D. 
1863-1939 


While Dr. Park’s work was carried on essentially in the city of 
New York, the whole world owes him a debt of gratitude for the 
improved standards of public health which his researches made possible. 

Those who were privileged to work with him will remember not 
only his scientific achievements but his spirit, which was ever young and 
indomitable, his kindliness, his generosity and his modesty—the marks 
of a truly great man. 


1. Park, W. H., and Williams, A. W.: Pathogenic Microérganisms: A 
Practical Manual for Students, Physicians and Health Officers, ed. 10, Philadelphia, 
Lea & Febiger, 1933. 





Abstracts from Current Literature 


Biochemistry; Bacteriology, and Pathology 


BACTERICIDAL EFFECT OF SULFANILAMIDE UPON BETA HEMOLYTIC STREPTOCOCCI 
IN Vitro. H. J. Wuite and J. M. Parker, J. Bact. 36:481 (Nov.) 1938. 


Bactericidal action on 36 strains of the beta hemolytic streptococcus recently 
isolated from human infections has been demonstrated in vitro with 20 mg. of 
sulfanilamide per hundred cubic centimeters of peptone-dexrose broth or of whole 
blood at 40 C. The significance of bactericidal action with sulfanilamide at 40 C. 
in vitro should not be overlooked. Bactericidal action with this drug has been 
demonstrated by the authors only at temperatures corresponding to those asso- 
ciated with high fever. This suggests a correlation of the successful clinical 
treatment of patients who have severe hemolytic streptococcus infections with 
the high temperatures present. In rapidly successful sulfanilamide therapy it may 
be that the invading bacteria have been exposed at times to the action of the drug 
at temperatures similar to those at which bactericidal action has been demonstrated 


in vitro. STOESSER, Minneapolis. 


PHENOL-CONTAMINATED WATERS AND THEIR PuysioLtocicaL Action. V. G. 
HE.er and L. Purse, J. Pharmacol. & Exper. Therap. 63:99 (June) 1938. 


“Peculiar odors and tastes are commonly observed in waters which have been 
contaminated by phenolic wastes in the vicinities of refineries, factories and mines 
producing end products of this nature. The unpleasant odors cause drinking waters 
so contaminated to be criticized and, unfortunately, these odors or tastes are mag- 
nified when the phenols form complex chemical compounds with chlorine and 
many other materials found in stream waters.” Heller and Pursell found that rats 
were unharmed by the addition of phenol to their water ration in higher concen- 
tration than would probably be found in such contaminated water; up to 1,000 
parts per million have been harmless and even 12,000 parts per million caused no 
deaths, though in excessive summer temperatures the span of life was shortened. 
With up to 1,000 parts per million growth and reproduction were normal through 
five generations; with 3,000 parts per million three generations were reproduced, 
but with more than this quantity reproduction was increasingly poorer. Much 
of the ingested phenol was rapidly conjugated and eliminated in the urine. 


PILcHER, Cleveland. 


CLINICAL ESTIMATION OF BILIRUBIN AND BILIVERDIN IN THE BILE AND IN CER- 
TAIN FLurp Mepiums. K. G1, Acta pediat. japon. 44:1763 (Nov.) 1938. 


Gi proposes a modification of Kobayashi’s method so that it may be applied 
to the study of the pigments in bile and in certain fluid culture mediums. The 
modified method is carried out as follows: To 3 cc. of the fluid to be tested, 2 cc 
of 10 per cent monosodium phosphate and 4 cc. of 10 per cent barium chloride 
are added. Into the first tube of a series of centrifuge tubes (usually 8 to 10 in 
number) 3 cc. of this mixture is transferred. Then in all the tubes 3 cc. of 10 per 
cent barium chloride solution is placed. To the second tube 3 cc. of the mixture 
in the first tube is transferred; after mixing, 3 cc. of the latter is transferred to 
the third tube, and the same procedure is repeated down the row of the centrifuge 
tubes; the amount removed from the last is discarded. All tubes are then cen- 
trifuged (3,000 revolutions per minute) for seven to ten minutes. The clear super- 
natant fluid is decanted, and into every tube 3 cc. of Nakayama-Lohrisch reagent 
is added. All tubes are immersed in boiling water for one to two minutes. After 
cooling, the green color reaction is tested against the sunlight. Using the solution 
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with a positive reaction in the last tube, further dilutions are made of the original 
strength (10:9 to 18:9 or 9:8 to 16:8), and the aforesaid procedure is repeated. 
From the dilution with the last positive reaction (V) the total bilirubin-biliverdin 
content in 1 cc. (X) can be calculated by use of the equation: X = 0.003 x V mg., 
in which 0.003 mg. equals the minimal quantity of bilirubin which can be read by 
this color reaction. Kato, Chicago. 


Metabolism; Infant Feeding; Milk and Other Foods 


COMPARATIVE VALUES OF VARIOUS CARBOHYDRATES USED IN INFANT FEEDING. 
F. W. Scuiutz, E. M. Knott, J. L. Gepcoup and I. LozwreNnstamm, 
J. Pediat. 12:716 (June) 1938. 


Dextrose, levulose, sucrose, lactose, dextrimaltose, karo corn syrup and honey 
were compared as to value in infant feeding. One hundred and twenty-three blood 
sugar tolerance curves were determined following administration of 2 Gm. of 
sugar per kilogram of body weight to 4 children 7 to 13 years old and 9 infants 
aged 2 to 6 months. Values for fasting blood sugar ranged from 87 to 110 mg. 
per hundred cubic centimeters for the older children and from 76 to 92 mg. for 
the infants. Although considerable difference in rates of absorption was tncoun- 
tered between results from different persons, in general a person maintained a 
certain type of blood sugar curve. The relative difference in results between 
kinds of sugars also remained for the various subjects. The infants had a greater 
tolerance for dextrose than did the children, while levulose gave somewhat similar 
results for the two age groups. Dextrose, dextrimaltose and karo gave the highest 
blood sugar curves, with honey, sucrose, levulose and lactose next in order. 
Honey appeared to have special advantages for infants because, with the exception 
of dextrose, it was absorbed most quickly during the first fifteen minutes following 
ingestion yet did not flood the blood stream with exogenous sugar. It also main- 
tained both a steady and a slow decrease in blood sugar until the fasting level 


was reached again. Ravu#, Cincinnati. 


A REAPPRAISAL OF VITAMIN D Mirks. J. W. M. Bunker and R. S. Harris, New 
England J. Med. 219:9 (July 7) 1938. 


At the present time the following types of vitamin D milks are accepted by 
the Council on Foods of the American Medical Association: 

1. Metabcolized milk of at least 400 U. S. P. units per quart. 

2. Irradiated fresh milk of at least 135 U. S. P. units per quart. 

3. Fortified fresh milk containing certain concentrates of cod liver oil, to give 
a potency of at least 400 U. S. P. units per quart. 

4. Evaporated milks of the irradiated or fortified types of at least 135 or 400 
U. S. P. units, respectively, per reconstituted quart. 

5. Certain dried milks and milk mixtures containing cod liver cil or other 
sources of vitamin D, prepared for infant feeding. 

A critical appraisal of clinical studies involving the administration of vitamin D 
milk to more than 1,500 rachitic or nonrachitic infants under hospital and home con- 
ditions justifies the conclusion that all vitamin D milks are, unit for unit, equally 
reliable fer the prevention of rickets as diagnosed by roentgen examination in 
normal infants. 

The evidence shows that the medium in which vitamin D is administered 
influences its effectiveness and that milk is, today, the preferred medium. 

Other investigations, concerned with the suprarachitic benefits to children, 
as well as to infants, indicate the relation of vitamin D to the production of 
sound teeth, augmented growth and improved metabolism. 

There is strong support for the presumpticn that the antirachitic requirement 
of vitamin D is definitely lower than that for the maintenance of best health. 
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Inasmuch as even a well balanced diet will not supply this optimum require- 
ment without supplementation, the use of vitamin D milks may be expected to 
confer positive health benefits on the older age groups as well as on infants. 


GEGENBACH, Denver. 











REPORT ON MARKET MILK SUPPLIES OF CERTAIN URBAN COMMUNITIES. Pub. 
Health Rep. 54:176 (Feb. 3) 1939. 
The eleventh semiannual revision for twenty-two states is given. These com- 
munities are supervised by the Public Health Service Milk Ordinance and Code. 


SANForD, Chicago. 












A. E: 





COMPLEMENTARY FEEDING OF THE SUCKLING INFANT. RUSSELL and 


T. McKeown, Lancet 2:832 (Oct. 8) 1938. 


For mothers in whom the failure to secrete an adequate supply of milk is only 
temporary and in whom it is necessary to maintain the suckling stimulus while 
giving the infants complementary feedings, the authors suggest the following 
procedure : 

The infant is put to the breast and allowed to suck until the breast is emptied 
or for as long as he will do so peacefully. As soon as he begins to refuse the 
breast, a rubber catheter (no. 2 or 3) attached to a nursing bottle suspended from 
the mother’s shoulder is pushed gently into his mouth. The infant does not seem 
to be aware of the presence of the catheter and sucks vigorously as soon as milk 
flows into his mouth. The rate of flow is controlled by a valve at the top of the 
bottle or by pressure on the catheter. LANGMANN, New York. 

















Diet IN HEALTH AND DisEASE: XX. Breast Feepinc. C. K. J. HAmMILtTon, 
Practitioner 142:187 (Feb.) 1939. 


Few who have had experience in the management of infants will deny the 
importance of breast feeding, but many who acknowledge its importance do little 
to encourage it. As soon as difficulties arise mothers are all too apt to be advised 
to wean their infants and substitute artificial feeding. Reference to any series 
of figures will show that both mortality and morbidity rates are immeasurably 
lower among breast-fed than among bottle-fed infants. There can be little doubt 
that many more children should be breast fed than are at the present time. There 
are many possible causes of failure but the most important is undoubtedly faulty 
management. Some error in commission or omission in the advice given to the 
mother is in the majority of cases responsible. 














GELSTON, San Francisco, Calif. 










FUNCTIONAL DIARRHEA WITH CACHEXIA: TREATMENT WITH LIVER EXTRACT. 
J. Huser, J.-A. Lrévre and R. Duperrat, Bull. Soc. de pédiat. de Paris 
35:680 (Dec.) 1937. 


A girl aged 10 years had diarrhea and anorexia and had lost much weight. 
She had been well until three months previously. Celiac disease was apparently 
ruled out. Some improvement in appetite and weight were obtained following 
subcutaneous injections of liver extract. There seemed to be faulty absorption 
from the intestine. This disturbance was believed to be neurogenic. 










BENJAMIN, Montreal, Canada. 











MuscuLar HyPErRTONICITY IN INFANTS OF NUTRITIONAL CAUSE. P. GARRAHAN, 
Arch. argent. de pediat. 9:7 (Jan.) 1938. 
Four cases of muscular hypertonicity due to dietary deficiencies are presented. 
The hypertonicity diminished greatly when nutrition was improved. 


ScHLUuTz, Chicago. 
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TREATMENT OF INFANTILE Opesity. S. ScHeErE, Arch. argent. de pediat. 9:42 
(Jan.) 1938. 


Schere states that patients afflicted with obesity, especially those in whom this 
disease occurs before puberty, should be treated, as it becomes harder to treat them 
at a later date. 

Attention is called to the fact that in patients in whom the condition is hypo- 
physial undernutrition is undesirable. 

The principal drug used is thyroxine. Scuiutz, Chicago. 


GENERALIZED EDEMA WITH HyYPOPROTEINEMIA, J. SCHWARZENBERG and J. COUSINO, 
Rev. chilena de pediat. 9:747 (Sept.) 1938. 


Two cases of generalized edema with hypoproteinemia and hepatic disturbances 
due to long-standing infection are described. The infection brings about a nutri- 
tional disturbance resulting in hypoproteinemia and cholesteremia, which are aggra- 
vated by a deficient diet. 

The coincidence of the low level of proteins in the blood with the hepatic 
disturbance is of interest because of the possible role taken by the liver in the 
regulation of plasma proteins and by these in turn in the water metabolism. 


ScHLutTz, Chicago. 


AcipIFiep WHOLE MiLk as INFANTS’ Foop. I. ScHarrr, Med. Klin. 34:675 
(May 20) 1938. 


Scharff discusses the advantages of lactic acid milk in the nutrition of the 
normal infant and recommends citric acid for acidification of milk because of 
simplicity and economy. In discussing the use of acidified milk in relation to 
disease conditions she stresses the favorable influence of citric acid on anemia from 
its promotion of the absorption of iron. SIeMSEN, Chicago. 


INVESTIGATIONS REGARDING THE PHOSPHORUS EsTERS IN HUMAN, Cow’s AND 
Goat’s Mitk. G. De Toni and G. Grar, Ztschr. f. Kinderh. 60:74, 1938. 


In previous expermients de Toni demonstrated a difference in spontaneous 
hydrolysis of phosphorus esters between the blood of mature and that of nursing 
mammals. Even with markedly different species the hydrolysis curves were 
similar. 

De Toni and Graf have now examined human, cow’s and goat’s milk for spon- 
taneous hydrolysis of phosphorus. Autolysis at 37 C. for twenty-four hours caused 
an increase in the phosphorus of breast milk almost without exception. No increase 
occurred in boiled breast milk. The finding that milk phosphatases hydrolyze 
blood phosphorus esters almost completely, while the reverse is not true, does not 
exclude a common origin of the phosphatases. 

Cow’s milk and goat’s milk resemble each other as regards their inorganic 
phosphorus, but as regards some other phosphorus constituents goat’s milk 


resembles human milk while cow’s milk does not. SIEMSEN, Chicago 


Copper CONTENT OF MiLK: HUMAN MiLk. S. Miwa, Acta pediat. japon. 44: 
1433 (Sept.) 1938. 


Colostrum contains 0.66 mg. of copper per cubic centimeter, and the amount 
decreases gradually in the mature milk as follows: at one month it is 0.53 mg.; 
at two months, 0.51 mg.; at three months, 0.31 mg., and at nine, ten and eleven 
months, 0.31 mg. The average amount of copper ingested by nursing infants 
from breast milk is 0.36 to 0.23 mg. per cubic centimeter a day. 


Kato, Chicago. 








ABSTRACTS FROM CURRENT LITERATURE 181 











EXPERIMENTAL STUDIES OF CARBOHYDRATE METABOLISM IN THE INTESTINES. , 
S. Tamura and N. Morikawa, Acta pediat. japon. 44:1463 (Sept.) 1938. i 


Rabbits were used. Dextrose, lactose or a complex sugar was introduced into 
a loop of rabbit intestine, 50 cm. in length, ligated at both ends. Chemical 
analyses of the contents and pathologic studies of the intestinal walls were made 
at two, five and ten hours after the introduction of the carbohydrate. Of these 
sugars, lactose showed the most remarkable effects, in that it promoted the growth 
of colon bacilli, was poorly absorbed, elevated the fu and produced marked 
pathologic changes in the intestinal walls. Kato, Chicago. 














CoprpeER CONTENT OF MILK: MILK Copper IN ANEMIC INFANTS. S. Miwa, Acta 


pediat. japon. 44:1713 (Nov.) 1938. 

The amount of copper ingested in breast milk is found to be low in babies 
suffering from such conditions as congenital syphilis, lead poisoning, infantile 
beriberi, prematurity and prolonged breast feeding, these babies showing values 
from 15 to 51 per cent lower than those for healthy infants. The anemia which 
is frequently observed in these infants may be due to the low intake of copper. 










Kato, Chicago. 






‘Vitamins; Avitaminoses 






Use oF VITAMIN D PREPARATIONS IN THE PREVENTION AND TREATMENT OF Dis- 
EASE. E. A. Park, J. A. M. A. 111:1179 (Sept. 24) 1938. 
Park gives a complete review of the use of all the recognized vitamin D 
preparations in the prevention and treatment of rickets and some other conditions. 







HeersMA, Kalamazoo, Mich. 







A COMPARISON OF METHODS FOR DETECTING AND GRADING SUBCLINICAL SCURVY. 

R. A. Stoan, J. Lab. & Clin. Med. 23:1015 (July) 1938. 

The frequent occurrence of deficiency of vitamin C is stressed. Various 
methods of determining the presence of this deficiency were used. At the bedside 
the capillary resistance test was found to be very reliable. The most accurate 
method is the determination of the rate of absorption of an intravenous injection 
of a known amount of vitamin C. McMurray, Galveston, Texas. 












A CLINICAL TEST FOR DETERMINING VITAMIN C Dericrency. E. S. G. Barron, 
H. J. Brum and G. F. Dick, J. Lab. & Clin. Med. 23:1226 (Sept.) 1938. 


A group of 63 patients were given 10 mg. of sodium ascorbate per kilogram 
of body weight by injection. There appeared to be a relation between the ascorbic 
acid content of the blood before the injection and the amount excreted in the 
urine twenty-four hours later. If the amount excreted is 10 per cent or less of 
the amount injected it indicates a deficiency of vitamin C. 

In this study it was also found that vitamin C deficiency may produce pathologic 
changes other than those characteristic of scurvy. 

McMurray, Galveston, Texas. 
















VitTAMIN A RESEARCH AND Its CLINICAL APPLICATIONS IN Peprarrics. A. M 
Yupk1n, J. Pediat. 12:701 (June) 1938. 
Yudkin presents a review of experimental work done on vitamin A and the 
role of this vitamin in the field of pediatrics. The relationship of vitamin A to 
carotene, now considered provitamin A, is discussed in detail. Recent studies 
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seem to indicate a surprising prevalence of subclinical vitamin A deficiency in 
the United States, particularly among children. ‘This diagnosis is based on the 
assumption that persons who show poor adaptation to dark have vitamin A 
deficiency. Yudkin gives a description of the tests and instruments in use at 
present to determine ability for dark adaptation. Up to the present not enough 
work has been done to establish a norm on the basis of which variations in dark 
adaptation can be estimated, and until this is done the prevalence of subclinical 
vitamin A deficiency as judged by adaptability to dark must remain uncertain. 


Rauu, Cincinnati. 


Ascorsic Acid REQUIREMENTS IN Earty Inrancy. T. H. INGALts, New England 
J. Med. 218:872 (May 26) 1938. 


Ingalls describes in detail 3 premature infants who lived from four to eight 
weeks and the approximate vitamin C contents of their formulas from week to week 
(average 0.1 to 1.2 mg.). The liver-reducing power expressed as ascorbic acid 
was studied in 8 infants at birth (average 38.5 mg. in 100 Gm.), 17 infants from 
birth to 1 month (average 28.2 mg. in 100 Gm.) and 13 infants from 1 to 4 months 
(average 10.8 mg. in 100 Gm.). The author points out that scurvy can occur 
hefore 3 months of age, that ascorbic acid in some form should be given in the 
neonatal period and that ascorbic acid in daily doses of 20 to 30 mg., or the 
equivalent, 45 to 60 cc. of orange juice, should be given to artificially fed infants, 
including those on pasteurized or boiled breast milk; also to breast-fed infants 
when the ascorbic acid content of the milk is below the average (0.043 mg. per 
cubic centimeter). 


GENGENBACH, Denver. 


DETERMINATION OF VITAMIN C Dericrency. G. F. ELLIncer and G. A. GoLp- 
sMiITH, New Orleans M. & S. J. 91:237 (Nov.) 1938. 


Ellinger and Goldsmith report the results of their study of 22 patients with 
respect to the metabolism of vitamin C. Their work supports the belief that 
marked depletion of the vitamin C content of the body may occur without evi- 
dence of scurvy and that the deficiency is often unrecognized. 

They conclude that the metabolism of vitamin C is normal if (1) the level of 
ascorbic acid in the fasting blood is 0.7 mg. per hundred cubic centimeters at the 
minimum and if on oral administration of 600 mg. of ascorbic acid the level rises 
to 2 mg. or more within from one to three hours, or (2) if the output of vitamin C 
in the urine within six hours after the administration of the test dose is at least 
50 mg. Blood tests and urine tests parallel each other. When the ascorbic acid 
concentration in the blood reaches 1.4 mg. per hundred cubic centimeters, the 
amount excreted in the urine begins to increase. 

The necessity to recognize the frequency and importance of vitamin C deficiency 
is stressed, and the suggestion is made that further investigation may show its 
relationship to many little understood pathologic states. 


BERKLEY, Los Angeles. 


BERIBERI AND OTHER SYMPTOMS OF NUTRITIONAL DISTURBANCE IN AN INFANT. 
J. RopaLinHo Cava.cantl, J. de pediat. 5:153 (June-July) 1938. 


A very interesting condition in a child 4 months of age is offered as infantile 
beriberi. The child had been poorly fed with a condensed milk formula since 
birth and showed the classic symptoms cf the disease: nutritional edema, cardiac 
enlargement, hoarseness, anorexia, vomiting and constipation. It is pointed out 
that the possible occurrence of beriberi among poorly fed babies of this type is 
frequently overlooked by the general practitioner. Soro, Habana, Cuba. 
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SUMMER AND WINTER RICKETS IN HamsBurc. W. ZELL, Miinchen. med. 
Wcehnschr. 84:1895 (Nov. 26) 1937. 


Zell studied the incidence of rickets and the time of the year it developed 
in 1,245 children between 3 and 24 months of age. Mild rickets was found in 
21.2 per cent of these children, and in 14.8 per cent of them it appeared during 
the summer. This is in contrast with the findings in a study in another part of 
Germany, where the total incidence of rickets was 15 per cent but with numerous 
cases of severe rickets and where the summer incidence was 39.7 per cent. Zell 
states that there is too much rickets in Hamburg, which has a model medical 
welfare organization. The antirachitic factors should be dispensed in a silent and 
automatic way, and this is possible with irradiated milk. 


M. B. Braupy, Mount Vernon, N. Y. 


CLINICAL PicTuRE OF RICKETS IN Practice. L. Sext, Miinchen. med. Wchnschr. 
84:1896 (Nov. 26) 1937. 


Seht gives a lengthy dissertation on the symptoms of rickets without adding 
anything new. One is struck by the frequency of this disease and the many cases in 
which it is severe in Germany. The closing remarks of the author are that 
rickets has declined more in its severity than in its frequency. It is exceptional 
to find an infant or small child entirely free from rachitic symptoms. 


M. B. Braupy, Mount Vernon, N. Y. 


EFFICACY OF PARENTERAL VITAMIN A _ ADMINISTRATION iN VITAMIN A 
Dericiency: A CLINICAL Stupy oF NINE Cases. F. T. Cuvu and C. K. Lin, 
Chinese M. J. 53:413 (May) 1938. 


The study made by these workers from the Peiping Union Medical College 
included 3 infants and 6 adolescents who showed xerophthalmia of various degrees. 
Treatment. with a concentrate of vitamin A, given intramuscularly, proved 
successful. The improvement began within two days; it was found that even a 
single dose may give results for two months. 

The vitamin will not, however, stop the destructive process caused by a secon- 
dary corneal infection. For this, antiseptics must be used locally. 

Acute keratomalacia and complicating gastrointestinal disturbances are helped 


by parenteral therapy. Nerr, Kansas City, Mo. 


ViTAMIN A DEFICIENCY IN MAN: RESOLUTION OF CUTANEOUS LESIONS FOLLOW- 
ING PARENTERAL ADMINISTRATION OF CAROTENE. C. N. Frazier and H. C. Lt, 
Chinese M. J. 54:301 (Oct.) 1938. 


Frazier and Li, in their discussions of cases of subclinical vitamin A deficiency, 
refer to the observations of Jeans and co-workers among groups of children. Other 
workers in this field are also quoted. They feel at present that observations on 
definite clinical symptoms, such as night blindness, xerophthalmia and follicular 
hyperkeratosis of the skin, furnish better criteria of the therapeutic results than 
does photometric testing. 

In these investigations at the Peiping Union Medical College treatment con- 
sisted in the injection.of 1 to 2 mg. of carotene intramuscularly for a period of 
fifty-one days in a young adult on a diet lacking in vitamin A. They found a 
definite clinical response to this type of therapy and concluded that the human 
body responds to parenteral introductions of vitamin A. 


Nerr, Kansas City, Mo. 
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Prematurity and Congenital Deformities 


PLACENTAL TRANSFER OF SULFANILAMIDE. R. H. Barker, New England J. Med. 
219:41 (July 14) 1938. 


At the Boston Lying-in Hospital sulfanilamide has been used for some time 
in the treatment of pyelitis and streptococcic infections occurring during preg- 
nancy. The cyanosis appearing in a large percentage of patients receiving thera- 
peutic doses of the drug suggested that the fetal oxygen supply might be 
compromised if the drug were given just before or during labor. 

Sulfanilamide given to pregnant women shortly before or during labor is 
absorbed from the gastrointestinal tract and passes readily through the placenta 
to appear in almost equal concentrations in maternal and fetal venous bloods. 


GEGENBACH, Denver. 


HuMAN Foetat ELeEctrocarpioGRAM. G. H. Bett, J. Obst. & Gynaec. Brit. Emp. 
45:802 (Oct.) 1938. 


A method for obtaining electrocardiograms of the fetus in utero is described. 
Deflections due to the fetal heart were obtained during the last two months of 
pregnancy in one third of 33 cases. Difference in the electrical properties of the 
abdominal wall and in the electrical disturbances produced by the abdominal 
muscles explains the lack of demonstrable deflecticns in the remaining two thirds 


of the cases. Porter, Chicago. 


Brevicottis. A. H. Bizzaro, Lancet 2:828 (Oct. 8) 1938. 


A 14 year old boy presented the following features: an expressionless mongoloid 
face, a low hair line at the nape of the neck, a high level of the scapulas and a short 
webbed neck. Roentgenograms showed normal cervical vertebrae except for a slight 
cuneiform appearance of the third. There was no atlanto-occipital fusion. The- 
racic kyphosis was compensated above by marked cervical lcrdosis. 

It appears that there is here a link between two separate conditions. Clinically 
it could be classed either as an elementary form of the Klippel-Feil syndrome 
(congenital short neck) or as an elaborate form of congenital high scapula 


(Sprengel). LANGMANN, New York. 


CONGENITAL HyperTROPHY OF RIGHT SpE oF Bopy AND Lert Sine or FAcE. 
G. Stor and P. M. Devitt, Proc. Roy. Soc. Med. 31:1127 (July) 1938. 


The patient was a bey aged 6 years. Measurements are given. The interest 
of the case is in the crossed distribution of the hypertrophy. 


WiLiiamson, New Orleans. 


DISEASE IN TWINs. J. Denis, Méd. inf. 9:289 (Oct.) 1938. 


This clinical essay covers briefly present pediatric knowledge regarding twins. 

The literature on the incidence of diseases among single ovum and double ovum 
twins is reviewed. In 16 pairs of single ovum twins, epilepsy occurred in 
both twins, while in 6 pairs it occurred in only one twin. In 2 pairs of double 
cvum twins, epilepsy occurred in both twins, while in 15 pairs it occurred in only 
one twin. Idiocy, dementia praecox, imbecility, Friedreich’s ataxia and mongolian 
idiocy, if found, are in both of single ovum twins and in only one of double ovum 
twins. Exophthalmic goiter and myxedema are found in only one of single ovum 


twins, while diabetes, if present, is in both. Hiccins, Boston. 
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Newborn 


A CoMPARATIVE Stupy OF COMPLEMENTARY FEEDINGS IN 1,182 Newsorn INFANTS. 
E. A. RiesenFecp, Arch. Pediat. 55:553 (Sept.) 1938. 


A group of 1,182 infants was divided into seven subgroups, each subgroup 
receiving a different formula. All infants were placed first at the breast at three 
hour intervals. The group of infants in whom breast milk was followed by an 
evaporated milk mixture showed a decreased number of children who failed to 
regain their birth weight as compared with the group fed breast milk only. In 
infants who were solely breast fed, fewer losses of weight occurred when water 
was offered after each breast feeding. Orr, Buffalo. 


RUPTURE OF THE STOMACH IN THE NEWBORN. A. Tow and H. Ross, J. A. M. A. 
111:1178 (Sept. 24) 1938. 


This is a report on an infant dying on the third day of life with a perforation 
of the stomach and peritonitis. The observations at autopsy are included. 


HeEERSMA, Kalamazoo, Mich. 


SEDIMENTATION TIME AND OTHER BLOoop FAcTorS IN THE NEWBORN INFANT. 
S. Hurwitz, A. S. Mutay and D. S. Lazarus, J. Pediat. 12:785 (June) 
1938. 


Sedimentation time, serum albumin and globulin, erythrocyte and platelet count, 
cell volume, corpuscular constants and color, volume and saturation indexes from 
birth ‘to the tenth day of life were determined on a series of newborn infants. 

Sedimentation time is very high at birth, about one hundred hours, after which 
it falls rapidly until it averages about ten hours at the tenth day of life. Serum 
albumin and globulin figures show no definite trend in day to day changes and 
bear no definite relationship to sedimentation time. Values of serum albumin 
and globulin are lower for newborn infants than for adults. The erythrocyte 
count and the cell volume show a gradual decline from birth to the tenth day of 
life. Changes in cell volume seem to parallel changes in the sedimentation time, 
and this is perhaps the major factor governing sedimentation time in this age group. 


RavuH, Cincinnati. 


Toxicity OF MORPHINE IN THE NEw Born Rat. O. S. Grpss and A. Boss; 
J. Pharmacol. & Exper. Therap. 63:10 (May) 1938. 


Newborn rats were about ten times as susceptible to morphine as adult rats; 
the susceptibility decreased gradually and reached the adult stage on the twenty- 
first day. (It should be remembered that nurslings are held to be somewhat more 
susceptible to opiates than adults ; otherwise children have about the same tolerance. 


Fortunately, nurslings rarely require opiates.) Prccuer. Cleveland. 


Use OF THE MAYER POSITION IN ROENTGENOGRAPHIC EXAMINATION OF THE EAR 
OF THE NEWBORN INFANT. P. BETOUILIERES, Rev. de laryng. 59:16 (Jan.) 
1938. 


There are three positions commonly used in roentgenographic examination 
of the ear. These are the positions. respectively of Schiiller (similar to the Ameri- 
can position of Law), Stenvers and Mayer. The Schiiller position is useless for 
the young child, for Granger’s sign does not appear until there has been mass 
destruction of bone. The author’s technic for the Mayer position is as follows: 
The child is placed in the dorsal decubitus. The head is placed in flexion and 
rotated to the side being examined, so that the sagittal plane makes an angle of 
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45 degrees with the horizontal plane. The film is placed flat under the ear being 
examined. The incident ray enters the cranium through the frontal boss of the 
opposite side and is directed to the external auditory canal of the side being 
examined. This causes the central ray to enter at an angle of 45 degrees to the 
horizontal, i. e., in American roentgenologic parlance, “45 degrees toward the 
feet.” The position is said to be readily accomplished, and the exposure is made 
in one fiftieth of a second. Excellent illustrations showing the position and the 
roentgenograms obtained accompany the article. In the roentgenograms the fol- 
lowing parts are clearly visualized: the semicircular canals, the petrous portion of 
the temporal bone internal and external to the labyrinth, the ossicles and, most 
important, the detailed anatomy of the antrum tympanicum. The author believes 
that for the young child examination in the Mayer position is the examination 


of choice. Batson, Philadelphia. [ArcH. OTOLARYNG.] 


KLiprpeL-FEIL SYNDROME WITH CARDIAC HYPERTROPHY IN A NEWBORN INFANT. 
G. CarpeLte, B. D. CastILLto and R. Pererras, Arch. de med. inf. 7:471 
(Dec.) 1938. 

Besides a typical Klippel-Feil syndrome, a newborn infant showed cardiac 
hypertrophy (Roger’s disease), craniotabes and hypertrophy of the thymus. 


SANForD, Chicago. 


A CAsE or RitTEr’s DISEASE. M. DE LA Cruz and M. B. ALEMANY, Bol. col. med. 
Camaguey 1:13 (Oct.-Dec.) 1938. 

Exfoliative dermatitis in the newborn (Ritter’s disease) is reported in an infant 
observed on the first day of life. The condition had to be differentiated from 
epidemic pemphigus, syphiltic pemphigus, desquamative erythredema and erysipelas. 
The disease is becoming rare, probably because of improved hygiene in hospital 
management of the newborn. It has not been proved, however, that infection plays 
a part in Ritter’s disease. Two illustrations accompany the article. 


Dwyer, Kansas City, Mo. 


Some ASPECTS OF DIARRHEA IN THE NEwsoRN INFANT. E. Fitcuerras, J. de 

pediat. 5:125 (April-May) 1938. 

A case of acute infectious diarrhea in a baby 2 days old is presented. The 
baby was well developed and well nourished but had been delivered after prolonged 
labor. The diarrhea was accompanied by a high fever and frequent greenish, 
foamy, offensive stools. Breast feeding was temporarily discontinued because it 
intensified the symptoms; the baby was then fed with rice water and an acid 
milk formula. 

The case was regarded as one of infectious diarrhea due to the Welch bacillus 
following the swallowing of infected amniotic fluid and meconium. German 
authors are quoted, but no bacteriologic evidence of the presence of the Welch 
bacillus is offered to warrant the diagnosis presented. Soto, Habana, Cuba. 


CAPSULAR HEMORRHAGES OF THE ADRENALS IN NEWBORN INFANTS... O. AHUMADA 

and M. Tejapa, Rev. chilena de pediat. 9:756 (Sept.) 1938. 

The authors present 4 cases of adrenal capsular hemorrhages. In 3 of these 
cases this was the only lesion; in the third there were accompanying hemorrhages 
elsewhere. The difficulties of diagnosis are mentioned. The maternal history 
should be taken carefully, as the obstetric factor has been found important. 

ScHLuTz, Chicago. 
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Acute Contagious Diseases 


PLACENTAL GLOBULIN IN THE MODIFICATION OF MEASLES. J. I. Warinc, Arch. 
Pediat. 55:570 (Sept.) 1938. 


Commercial immune globulin was used in an attempt to modify measles in 
50 children following their exposure to the disease. The substance was adminis- 
tered on the fifth or sixth day following their exposure, with the following results : 

Number Presenting Age Group 
A SA ne 


c ay poe 
Chil- No Mild Severe Under 6 Mo. to 
Exposure Measles Measles Measles 6 Mo. 14 Yr. Adult 





16 13 2 1 3 
8 4 1 0 : 0 
6 0 0 0 2 


~ 30 “17 3 
(00%) (34%) (6%) 


Orr, Buffalo. 


REACTION FOLLOWING INJECTION OF PERTUSSIS VACCINE—SAUER. H. W. TAYLor, 
Arch. Pediat. 55:572 (Sept.) 1938. 


A case is reported. Orr, Buffalo. 


VALUE OF ONE INJECTION OF ALUM PRECIPITATED ToxoIp IN CONTROLLING DIPH- 
THERIA. C. H. BENNING, Illinois M. J. 74:538 (Dec.) 1938. 


The Schick test was done on 425 children one year after they had received 
one injection of alum precipitated toxoid; 304 of these children (71.53 per cent) 
had negative reactions. Barsour, Peoria, IIl. 


DIPHTHERITIC INVOLVEMENT OF THE LIPS, WITH ABSENCE OF SIGNS IN THE NOSE 
AND TuHroat. H. J. Lavenper and J. B. Squires, J. A. M. A. 111:915 
(Sept. 3) 1938. 

A 10 year old colored girl had a granular membranous lesion on the lower lip 
which developed twelve days after hospitalization for a severe burn. Cultures 
of material from the throat were negative until eleven days later. The history of 
the case is given. It is the only one that has been reported in which diphtheria of 
the lip (and of the cheek, gums and alveoli as well) was present without the 
organisms being found in the throat. Heersma, Kalamazoo, Mich. 


SULFANILAMIDE AND SERUM IN THE TREATMENT AND PROPHYLAXIS OF SCARLET 
Fever. W. Sako, P. F. Dwan and E. S. Pratou, J. A. M. A. 111:995 
(Sept. 10) 1938. 


A. comparison of a group of 100 patients with scarlet fever who were given 
large doses of sulfanilamide with a similar group who were untreated showed 
little change in the early course cf the infection. However, complications occurred 
in only 8 per cent of the first compared with 41 per cent of the second group. The 
authors feel that large doses of convalescent serum and of sulfanilamide are indi- 
cated in scarlet fever. 

Prophylaxis by human convalescent serum or commercial antitoxin is felt to 
be inadequate for prevention of infection, although the serum and the antitoxin 
when given early and in large doses have a marked effect on the acute ccurse 


of the disease. HeersMA, Kalamazoo, Mich. 
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Ear_y LESIONS OF POLIOMYELITIS AFTER INTRANASAL INOCULATION, WITH Com- 
MENTS ON THEIR RELATIONSHIP TO THE EARLY CLINICAL MANIFESTATIONS 
AND TO THE NONPARALYTIC Cases. H. K. Faser, J. Pediat. 13:10 (July) 
1938. 


Monkeys (Macacus rhesus) were inoculated intranasally with M V virus by 
the method of Schultz and Gebhard and killed at various intervals after inoculation 
and after receiving injections of trypan blue according to the method of McClellan 
and Goodpasture. In the normal animal trypan blue stains most of the extra- 
nervous tissues but not the intrinsic nervous tissues. It stains damaged nerve 
cells when given intravitally, so that these cells become grossly visible. Areas 
of capillary hyperemia, even without demonstrable damage to the nerve cells, also 
become grossly visible, mainly because of the blue stain in the plasma of the 
distended loops. The present report is based on the results obtained in 7 animals 
inoculated with the virus and trypan blue and 1 control animal not inoculated with 
the virus. Paralysis following intranasal inoculation of the virus in the monkeys 
was rare before the seventh day. These animals were put to death on various days 
of the preparalytic state: 1 at the third day, 1 at the fourth day, 1 at the fifth day, 
1 at the sixth day, 2 at the seventh day and 1 at the ninth day. 

Examination of the brain and spinal cord of each animal revealed the following : 
The first stage of the infection consisted of lesions limited to the olfactory bulb. 
The second stage consisted of a marked and extensive reaction in the brain stem 
down to the medulla with implication of the secondary olfactory centers (amygda- 
loid nucleus and uncinate gyrus). The third stage consisted of an increased 
involvement of the medulla and beginning implication of the spinal cord. Later 
stages showed localization in restricted areas of the cord, sometimes unilateral, 
with beginning subsidence of the reactions in the brain stem. No significant 
variations were found in the order of development of the lesions, but conspicuous 
variations occurred in their speed of evolution, their extent and severity, and 
their localizations in the cord. 

From the results of these experiments Faber visualizes poliomyelitis as a dis- 
ease due to progressive invasion of the nervous tissue by a virus which is not 
only neurotropic but strikingly selective within the nervous tissues, being capable 
of producing only transient lesions (hyperemia, cell infiltrations) in certain parts 
of the central nervous system (upper part of the brain stem), destructive lesions 
(cell degeneration) in only a few areas (anterior horn cells, motor cells of the 
medulla) and slight lesions or none at all in other areas (cerebral cortex, cere- 
. bellum). In many instances the virus plants itself for a brief time only; i. e., it 
invades the olfactory bulb and sometimes the brain stem and then dies out without 
reaching the vulnerable lower motor neurons (abortive and nonparalytic types 
of poliomyelitis). The symptom complex of the disease shows an order of pro- 
gression corresponding with the advancing distribution of lesions and may be 
divided into three phases: The first phase is manifested by fever alone, and the 
lesions are confined to the olfactory bulb. The second phase consists of a symptom 
complex in which more or less generalized affective, sensory and autonomic 
phenomena are conspicuous, and the lesions consist mainly of basal encephalitis 
without involvement of the spinal cord. During the third phase there occur two 
kinds of symptoms: (1) localized autonomic and sensory phenomena arising in the 
lateral and posterior horns and dorsal root ganglions and (2) localized motor 
phenomena arising in the anterior horns. Ravn, Cincinnati. 


Tue CuTANEOUS MANIFESTATIONS OF THE ACUTE EXANTHEMATOUS DISEASES. 
G. W. Catpwe tt and L. P. Barker, M. Clin. North America 22: 1355 (Sept.) 
1938. 

In considerable detail the authors describe the skin manifestations of eruptive 
diseases. Especially valuable is their discussion of differential diagnosis. No 
mention is made of “erythema subitum” or erythema infectiosum, conditions which 
are important from the standpoint of diagnosis and which are likely at times to 


puzzle the practitioner. Eucene H. Smiru, Ogden, Utah. 
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A PRACTITIONER'S VIEWPOINT OF POLIOMYELITIS. J. ZAHORSKY, Nebraska M. J. 
24:1 (Jan.) 1939. 


The theory that the nasal route is the portal of entry of the virus of polio- 
myelitis is not convincing. The gastrointestinal tract may be the portal of entry. 
Ccntamination of fresh fruits and other foods, milk products and water by flies 
and their excreta is worthy of consideration. In the last few years across the 
river from St. Louis poliomyelitis has been endemic, and yet there have been 
only isolated cases of the disease in St. Louis. The early diagnosis offers serious 
problems, especially in the sporadic case. In the presence of an epidemic every 
febrile disturbance should be under suspicion. Lumbar puncture should not be 
done as a routine. By this test acute meningitis can be excluded, but the diagnosis 
cannot be made positive by an examination of the spinal fluid. Stiffening of the 
muscles of the back, slight rigidity of the nucha, tenderness along the course of 
the spinal nerves, lessening of the reflexes and finally weakness of one or more 
muscles are common signs. When there is increased pressure in the cerebrospinal 
cavity, lumbar puncture will give relief. The onset is characterized by frontal 
headaches, nausea, vomiting, constipation or diarrhea, moderate fever and often 
some congestion of the throat. Later symptoms are sweating about the head, 
drowsiness or irritability with great hyperesthesia. Top, of Detroit, is quoted as 
having pointed out that irrationality or coma, convulsions, meningismus, marked 
elevation of the temperature, severe pain or swelling of the affected extremities, 
cervical lymphadenitis, abdominal tenderness and prolonged illness with subsequent 
paralysis discount consideration of poliomyelitis. Rheumatism, infantile scurvy, 
osteomyelitis and arthritis have been mistaken for poliomyelitis. The nation as 
a whole is acquiring increased resistance to the disease, or the virus is diminishing 
in virulence. Prophylactic treatment is at present not effective, nor is treatment 
effective after the disease has developed. Neither horse serum nor convalescent 
serum has proved effective. Lately massive doses of convalescent serum have been 
used. Attention is called to the fact that in treating patients with other virus 
diseases quinine and sodium benzoate have been used. Only patients showing the 
cerebral and bulbar forms of the disease need to be hospitalized. 

HAMILTON, Omaha. 


DIPHTHERIA IMMUNIZATION: THE OptiMUM SPACING OF THE Doses oF ALUM 
PRECIPITATED Toxo. G. CHESNEY, Lancet 2:587 (Sept. 3) 1938. 


Two doses, 0.2 and 0.5 cc., of alum precipitated toxoid, which were given at 
an interval of four weeks, produced “Schick immunity” in 99.6 per cent of 1,555 
children two months after treatment. 

A fourfold Schick reagent, indicating a high level of immunity, was used in 
983 cases; the ordinary Schick toxin was used in the remaining 572. 


LANGMANN, New York. 


ScuicK TESTING AND CARRIER RATES.AFTER DIPHTHERIA IMMUNIZATION. J. M. 
Dwyer, M. J. Australia 2:852 (Nov. 19) 1938. 


Basing his observation on an experience with 355 children, Dwyer reports that 
Schick testing one and two years after immunization with diphtheria anatoxin has 
revealed a probable conversion rate of 98.9 per cent. In a small series spacing of 
doses of anatoxin at intervals of five weeks gave poorer results than spacing at 
the usual intervals of three weeks. Evidence is given to show that persons who 
have been artificially immunized do not act as carriers so often as unimmunized 
persons. In the two years since immunization has been introduced in the com- 
munity served there has been no evidence of increased virulence of strains of 
Corynebacterium diphtheriae there. Gonce, Madison, Wis. 
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NASAL SPRAYING WITH ZINC SULPHATE SOLUTION IN THE PROPHYLAXIS OF POLIO- 
MYELITIS: DIPHTHERIA IMMUNIZATION AS A PARTIAL PREVENTIVE. J. M. 
Dwyer, M. J. Australia 2:892 (Nov. 26) 1938. 


A careful study of a limited group of children was made, but no conclusions 
were drawn. The incidence of anosmia was 62.5 per cent, the greatest duration 
being twenty-eight days. Coincidentally, in towns where a substantial proportion 
of the children were immunized against diphtheria, the children appeared less 
likely to contract poliomyelitis than their unimmunized companions of the same 


age group. TENNEY, Madison, Wis. 


PROPHYLACTIC AND THERAPEUTIC VALUE OF PLACENTAL EXTRACT IN REGARD TO 
MEASLES, SCARLATINA AND Mumps. M. DE BIEHLER, Arch. de méd. d. enf. 
42:29 (Jan.) 1939. 


Statistics demonstrate that measles in early infancy has a mortality rate ten 
times higher than that of measles in any other age period and, in addition, four 
times as many complications. From the International Office of Hygiene the 
following deaths are reported for Europe (Russia and the Balkans not included) 
during the period 1900 to 1910: measles, 700,167; whooping cough, 661,743; 
diphtheria, 589,250; -scarlet fever, 470,235. 

Deaths from such complications as pneumonia and tuberculosis are not included 
in these reports. 

A complete review of the history of immunization against measles through 
the use of convalescent blood and placental globulin is followed by an account 
of the author’s experience with the latter agent in both prophylaxis and treatment. 
In each category the results were wholly satisfactory. With regard to the preven- 
tion and treatment of scarlet fever, similar successes were attained in a small 
number of cases. In 6 cases of mumps there was prompt alleviation of symptoms, 
as shown by fall in temperature, relief of pain on palpation and mastication, 
diminution of glandular tumefaction and absence of complications. 


AMEssE, Denver. 


PropHyLAxis AGAINST MEASLES. F. Bazan and E. Sujoy, Arch. argent. de 
pediat. 9:12 (Jan.) 1938. 


The authors comment favorably on the use of an extract of placental globulin 
in prophylaxis against measles. They found it to be effective, especially if used 
at the proper time, but they also at times found the preparation to be without 
effect. 

Their article is based on studies of 79 patients given prophylactic treatment, 
46 of whom actually had measles. Scuiutz, Chicago. 


Dick REACTION AND ACTIVE IMMUNIZATION AGAINST SCARLET FEVER WITH 
Toxoip AMONG ScHooL CHILDREN. C. J. Wu and T. C. C. Ma, Chinese 
M. J. 53:427 (May) 1938. 


Scarlet fever is common in the northern part of China, and 10 to 25 per cent of 
the patients die. Wu and Ma report the testing of 4,673 school children, 42.2 per 
cent of whom were reactors; more commonly the reactors were the younger 
children. The test gives fairly reliable evidence of immunity or susceptibility, as 
the disease occurred in only 0.4 per cent of the children for whom the test was 
negative but occurred in 5.4 per cent of those who had positive reactions. 

Active immunization was carried on with a formaldehyde-treated toxin (toxoid) 
in three weekly doses of 0.5, 1 and 1 cc., which changed 55.9 per cent of positive 
to negative reactors. A mild local reaction to the injections was common, and 
with some material used there were more severe, general reactions. 


NEFF, Kansas City, Mo. 
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VACCINE TREATMENT OF DIPHTHERIA CARRIERS. H. YU and A. E. Towers, 

Chinese M. J. 53:553 (June) 1938. 

The authors have found that antitoxin administered to a patient does no more 
than neutralize the toxin. The building up of antitoxic immunity does not 
influence the specific organism. These investigators have now confirmed the 
evidence that antibacterial immunity is produced with a vaccine obtained from 
smooth virulent types of Corynebacterium diphtheriae, and that it will cure the 


carriers. Nerr, Kansas City, Mo. 


ANAPHYLACTIC REACTIONS DurinGc Dick Test AND ACTIVE, IMMUNIZATION WITH 
ScaRLET Fever Toxo. K. C. Wane, Chinese M. J. 53:559 (June) 1938. 


Wang attempted to immunize 100 persons against scarlet fever and in 2 of 
them witnessed immediate severe anaphylactic reactions. The material used for 
these two persons came from different sources. Wang believes that hypersensiti- 
zation may occur in persons who have had a skin test a considerable while before 
active immunization is begun with the toxin solutions. He recommends beginning 
active immunization at once after reading the test. In other cases in which 
much time has intervened, a sensitization test dose should be given (0.2 cc. of 
1: 1000 toxin solution) before the full dose is given. In all work of this kind 
epinephrine solution should be available for emergencies. 


NerFF, Kansas City, Mo. 


Acute Infectious Diseases 


CALCIUM GLUCONATE AND KAOLIN IN THE TREATMENT OF BACILLARY DYSENTERY. 
B. L. GREENE and L. H. Brock, Am. J. Digest. Dis. 5:684 (Dec.) 1938. 

The series of patients studied were adults from 20 to 80 years of age; 75 were 
used as controls and were given no medication; 60 received calcium gluconate 
and kaolin. The mortality rate was 24 per cent in the untreated and 6.6 per cent 
in the treated patients. 

This is entirely too small a series to allow any definite conclusions to be drawn. 
Parathyroid extract has but slight value in the intensification of calcium effects ; 
combined therapy with calcium and kaolin is more satisfactory than therapy with 
either of these medicaments alone. Morrison, Savannah, Ga. 


PROGNOSIS AND TREATMENT OF Erysipecas. J. A. Toomey, Ann. Int. Med. 12: 
166 (Aug.) 1938. 

The prognosis of erysipelas depends largely on the age of the patient and the 
complications which may accompany the disease in each instance. A patient rarely 
dies from erysipelas alone. 

Sulfanilamide will become the drug of choice in the treatment of erysipelas. 

READING, Galveston, Texas. 


Cytotocic StupiIEs ON RHEUMATIC FeveR. C. McEwen, Arch. Path. 25:303 
(March) 1938. 

The histologic characteristics of the subcutaneous nodules of rheumatic fever, 
rheumatoid arthritis, syphilis, gouty tophus, several sebaceous cysts, and normal 
human and rabbit subcutaneous tissues, as demonstrated by supravital staining 
with neutral red and janus green, were compared. Investigators had suggested 
similarity, and even identity, of the lesions of rheumatic fever, rheumatoid arthritis 
and syphilis. In the lesions of rheumatic fever and rheumatoid arthritis, McEwen 
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found large cells, unstained with neutral red, believed to be derived from undif- 
ferentiated mesenchymal cells, whereas in the lesions of syphilis he observed 
stimulated monocytes and clasmatocytes. Other histologic differences are described. 
He concludes that the supravital staining characteristics of the lesions of rheumatic 
fever and rheumatoid arthritis are essentially alike and that the periarticular 
lesions of syphilis are different and resemble syphilitic granulation tissue in general. 


APFELBACH, Chicago. 


SEASONAL AND REGIONAL Factors IN ACUTE RHEUMATIC FEVER AND RHEUMATIC 
Heart Disease. C. A. Mitts, J. Lab. & Clin. Med. 24:53 (Oct.) 1938. 


Children with rheumatic heart disease are found to do better in warm climates. 
It is advised that when it is feasible they be sent to warm climates and kept there 


permanently. McMurray, Galveston, Texas. 


ACCIDENTAL TRANSMISSION OF MALARIA THROUGH INJECTION OF WHOLE BLOop. 
F. H. Wricut, J. Pediat. 12:327 (March) 1938. 


Malaria may be transmitted by transfusion or intramuscular injection of blood 
from persons with latent, asymptomatic infections. Wright reviewed the literature, 
analyzed reports of 23 accidents of this type and added a report of 6 new ones. 
In all but 1 of the 29 instances the disease was of the tertian or quartan type. 
The period of incubation following the transfusion varied from one to fifty-six 
days, clinical malaria occurring between the eighth and the twenty-eighth day 
in two thirds of the cases. In all cases the disease responded to quinine therapy, 
and in only a single instance was there a relapse. Less than half the donors had 
malarial parasites in smears of their blood and less than half had ever had symp- 
toms of malaria, but all had been in malarial districts at one time or another. 
Complete protection from this accident is possible only if all persons who at any 
previous time were inhabitants of malarial regions are excluded as donors of blood 


or serum. Rau, Cincinnati. [From THE AUTHOR’s SUMMARY] 


SULPHANILAMIDES IN TERTIAN MatrariA. W. E. B. HAtt, J. Pharmacol. & 
Exper. Therap. 63:353 (Aug.) 1938. 


Four patients with dementia paralytica who were suffering with chills from 
induced tertian malaria were treated with sulfanilamide—3 intramuscularly and 
1 by mouth. In 3 patients the chills were unrelieved by sulfanilamide but yielded 
promptly to quinine; in the fourth patient the chills were relieved by sulfanila- 
mide, but the parasite persisted in the blood for forty-eight hours. In an addendum, 
Hall quotes reports of other cases (93) in which the drug was used successfully 
in the treatment of benign aestivoautumnal malaria. Less satisfactory results were 
obtained in cases of the benign tertian type. In any case the established methods 
of treatment are superior to the treatment with sulfanilamide. 


PitcH_er, Cleveland. 


Tue HEMOoLyTIC STREPTOCOCCUS IN THE ETIOLOGY OF RHEUMATIC FEVER AND 
RHEUMATOID ARTHRITIS. W. Go.pre, Lancet 2:246 (July 30) 1938. 


There is clinical, immunologic and pathologic evidence of a causal relation 
between rheumatic fever and rheumatoid arthritis. Immunologic data are pre- 
sented to show that infection with the hemolytic streptococcus is more prevalent 
among persons with these diseases than among normal persons. 

This article presents some of the author’s own experimental results and sum- 
marizes the work of numerous investigators in this field. 


LANGMANN, New York. 
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ATHETOSIS FoLttowinc AcuTE SpeciFic Fevers. E. Startinc, Proc. Roy. Soc. 
Med. 31:1160 (Aug.) 1938. 


The patient was a 5 year old girl. At the age of 2 years she spent six weeks 
in a hospital for patients with fevers, suffering from measles, whooping cough 
and bronchopneumonia. Three weeks after her return home she showed twisting 
movements of the hands and face. These were worse when she was excited and 
were absent when she was asleep. There was no drowsiness or paralysis when 
the child returned home. On admission to the hospital she showed writhing 
movements of the hands, face and tongue. Her speech was somewhat halting as 
a result of the lip movements. The cerebrospinal fluid was normal, with a nega- 
tive Wassermann reaction but the blood gave as strongly positive Wassermann 
reaction. The differential diagnosis was a follows: “The athetosis is due to some 
lesion of the basal ganglia. (1) Is it a postencephalitic manifestation, the encepha- 
litis having occurred silently at the fever hospital or at home? (2) Is it a mani- 
festation of neurosyphilis and if so did the fevers play any part in bringing it to 


2” 2 
the surface: Witiamson, New Orleans. 


NOTES ON AN OUTBREAK OF MiILK-BorNneE TypuHorp. D. LANpbAu, South African 
M. J. 12:463 (July 9) 1938. 


An epidemic of milk-borne typhoid fever in the district of Kimberley is described. 
The source of the infection was a new employee at the bottling depot. This 
employee had not been examined and approved by the local health authority. 
During two months, 67 cases were reported; in 52 of these infection had occurred 
cirectly from the contaminated milk supply. The mortality was 21 per cent. In 
addition to the usual measures instituted for the control of such situations, mass 
immunization was resorted to. Half of the population of the town was immunized, 
i. e., about 20,000 persons. No typhoid fever occurred among the immunized 
persons. Although the immunization was completed only when the epidemic had 
begun to die out, it served a valuable purpose in restoring public confidence, which 
had been gravely disturbed. ; Gonce, Madison, Wis. 


MALARIA IN AN INFANT SEVEN MONTHS OLD FOLLOWING INJECTIONS OF 
PATERNAL Bioop. Lresnf£, CAYLA and LICHTENBERGER, Bull. Soc. de pédiat. 
de Paris 35:665 (Dec.) 1937. 


A boy 7 months old had bronchopneumonia. He was given small injections 
of his father’s blood intramuscularly every day for a week. Two months later he 
began to have remittent fever of the quartan type, and his spleen was markedly 
enlarged. Following administration of quinine the fever subsided only to reappear 
when this medication was stopped. Although no parasites had been demonstrated 
in the blood at first, some were found later. None could be identified in the 
father’s blood, but he had lived in malarial territory many years previously and 
had apparently suffered from malaria. It is possible to kill malarial parasites in 
blocd by adding a quinine salt to it and allowing it to stand for ninety-six hours. 
This can be done only if the indirect method of transfusion is used. All prospec- 
tive blood donors who have had malaria or who have lived in malaria-ridden 
countries should be rejected, in order to avoid transmitting the disease to recipients: 


BENJAMIN, Montreal, Canada. 


ANEMIA SYNDROME FROM AscarIAsis. A. Liotta, Méd. inf. 9:38 (Feb.) 1938. 


A boy 3% years of age had marked infestation with Ascaris lumbricoides, 350 
worms being obtained after treatment with carbon tetrachloride. Before treatment 
the boy had anemia, with 30 per cent hemoglobin, 2,100,000 red cells, 4,800 leuko- 
cytes and a normal number of platelets. After treatment he had a period of fever 
and became dangerously sick. After about five days, however, he began to show 
improvement, and his hemoglobin gradually began to increase. Forty-five days 
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after the expulsion of the worms the hemoglobin had risen to 55 per cent, the 
erythrocytes, to 4,000,000, and the white blood cells to 8,500. Eosinophils were 
not found until after the treatment to produce expulsion of the worms. 

A biopsy of bone marrow obtained from the tibia before treatment showed it to 
be markedly hypoplastic, with scarcity of erythrocyte-forming elements; the white 
cell elements, especially the eosinophilic group, were relatively more numerous. 
A second biopsy, during convalescence, showed an increase in the total number 
of immature cells, especially of the red cell group; there were many normoblasts. 


Hiceins, Boston. 


CONTRIBUTION TO THE RECOGNITION OF RATBITE FEVER IN CHILDREN, WITH Par- 
TICULAR REFERENCE TO HEMATOLOGIC AND IMMUNOoBIOLOGIC Data. I. Bippau, 
Clin. pediat. 20:535 (Aug.) 1938. 


After a comprehensive review of the literature on rat bite fever the author 
tabulates data from reports of 23 cases published in Italy between 1914 and 1935. 
There was only 1 death among these cases. He adds his own detailed observations 
of 2 children, aged 16 months and 5 years, who had classic symptoms of the 
condition. Careful studies of the blood and of material obtained by puncture of 
the bone marrow and lymph nodes showed no organisms, but white mice inocu- 
lated with the patient’s blood became infected and showed Spirochaeta morsus 
muris in smears of the blood. Both children made satisfactory recoveries when 
treated with arsenical compounds. The younger child had pronounced hypo- 
granulocytosis (from 70 to 15 per cent neutrophils being present) as the disease 
defervesced. One wonders if this was not the result of treatment rather than 
a feature of the infection. The serologic reactions (Wassermann, Meinicke and 
Kahn) of both sets of parents were negative; the children showed positive reactions, 
which subsequently became negative as the infection progressed to cure. The 
following is the course of the serologic reactions in the older child: 


1/7/38 1/16/38 1/23/38 2/4/38 2/18/38 3/7/38 3/20/38 4/5/38 4/22/38 6/19/38 
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In 1 case there was partial precipitation in the syphilitic zone of the colloidal 
benzoin curve of the spinal fluid. Dootey, New York. 


CuTANEOUS SENSITIVITY TO BAcILLUS CoLI AND ITs SIGNIFICANCE. G. PACHECO, 

J. de pediat. 5:101 (April-May) 1938. 

A study of 29 subjects is presented. Each received an intradermal test with 
a 1: 500 dilution of filtrate from an old culture of B. coli. 

This clinical work is based on the research of Steiberg and Wiltsie, who 
tested similarly 40 adults and 60 infants over 2 years of age, obtaining positive 
results in 99 per cent of the subjects. The relation between a positive result and 
the presence of B. coli in the gastrointestinal tract has been pointed out. 

In this short series of cases positive reactions were reported in most of the 
artificially fed infants and in those with a putrefactive type of bacteria in the 
stools. On the other hand, the test was negative in the majority of the breast-fed 
infants*and in those with a fermentative type of bacteria in the stools. 

Concerning the significance of the test, no definite conclusions can be drawn. 


Soto, Habana, Cuba. 


Neuritis CAUSED BY PROPHYLACTIC VACCINATION AGAINST TETANUS. K. 
MészAros, Deutsche Ztschr. f. d. ges. gerichtl, Med. 30:45 (July 6) 1938. 
Mészaros says that neuritis caused by vaccination against tetanus is com- 

paratively rare. He describes a case. Eleven days after prophylactic vaccination 

against tetanus an urticaria-like exanthem developed. and then neuralgic pains in 
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the right arm and weakness in the deltoid, anterior serratus, latissimus dorsi and 
infraspinatus muscles on the right side. On the basis of the relation in time and 
of the typical localization in the region of the fifth and sixth cervical roots, the 
neuritic symptoms were regarded as sequels of the protective vaccination against 
tetanus, the more so since no other cause of the paralysis was demonstrable. The 
course may be designated as favorable, since the condition of the patient improved 
in nine months to such an extent that he could take up his work again; even 
after two years, however, there remained slight impairment. The assertion of 
some physicians that the damage to the nerves could not have been caused by the 
injection of tetanus serum, since it was made under the skin of the chest—i. e., 
at a site distant from the impaired nerve—is refuted by the fact that tetanus 
serum with its antitoxin content does not exert its action at the site of injection 
but attacks distant nerves after resorption. This is proved also by 3 other cases 
cited by the author. He concludes that these rare complications offer no argu- 
ment against the prophylactic use of tetanus serum. Complete cure is usually 
obtained in about two years. 


Epitor’s Apstract. [ArcH. Neurot. & PsycHuat.] 


DysENTERY IN INFANCY. J. Duzar, Monatschr. f. Kinderh. 74:31, 1938. 


Duzar presents an unnecessarily long article reiterating the advantages of the 
apple treatment of dysentery. It is his practice to start with a hunger diet, 
followed by feedings of watery malt extract and apple puree. On the fifth to 
the sixth day he gives sweetened whey with 2 to 3 per cent of starch, and on the 
seventh and eighth days buttermilk. Normal feedings are gradually resumed. 
Supportive measures consist of administration of saline and dextrose solutions. 


GERSTLEY, Chicago. 


EPIDEMIOLOGY OF ASCARIS LUMBRICOIDES IN AN URBAN PopuLaTION. G. F. 
WINFIELD and T. H. Cuin, Chinese M. J. 54:233 (Sept.) 1938. 


This is the sixth in a series of studies on the control of feces-borne diseases 
in North China. The authors are members of the Department of Biology, Cheeloo 
University, Shantung. Students of all ages, nurses and hospital patients were 
included with others in the study. Ascaris egg counts showed relatively heavy 
infestation in primary school children and lighter infestation in older children 
and college students. However, the hospital patients showed the heaviest infes- 
tation of any group. The army group had the lightest of all; this is explained 
on the basis of good sanitary conveniences. 

Crowded living quarters, poor economic conditions and the presence of many 
young children furnish a high incidence of infestation. 


NerF, Kansas City, Mo. 


Chronic Infectious Diseases 


IMMUNIZATION AGAINST TuBERCULOsIS. M. I. Levine, P. Vocer and H. A. 
RosENBERG, Am. Rev. Tuberc. 38:632 (Nov.) 1938. 


Accurate appraisal of the value of measures immunizing against tuberculosis 
will not be possible until the vaccinated children and the unvaccinated controls 
are so selected as to be really comparable. In providing for an ideally controlled 
group the following’ factors would have to be considered: environmental con- 
ditions, including the intelligence and cooperation of the parents, the difference in 
localities, and the difference in time; conditions of exposure, including the fre- 
quency of exposure, the amount of sputum expectorated, the number of micro- 
Organisms in the sputum and the intensity of exposure. Other factors are: the 
age at first exposure; the racial differences; a reliable diagnosis at death; the 
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following of controls and vaccinated children in a similar manner; keeping in 
touch with all subjects; arranging so that if the vaccinated ones are to be sepa- 
rated, the controls should be separated for a similar period; study of 1 adequate 
number of controls and of vaccinated children to minimize results due to chance 
distribution. 

In the investigations being carried on by the Bureau of Laboratories of the 
New York City Board of Health on the immunizing value of BCG, the variations 
in results with different measures of control have demonstrated the unreliability 
of conclusions based on investigations in which the conditions outlined were 


disregarded. EuGeNnE H. Situ, Ogden, Utah. 


MuttipLe Puncture MetHop oF BCG Vaccination. S. R. RosENTHAL, Am. 
Rev. Tuberc. 39:128 (Jan.) 1939. 


Vaccination with BCG by the multiple puncture method yielded 99 to 100 per 
cent positive skin reactions to old tuberculin in infants in an environment free 
from tuberculosis when they were tested three months and one year after vaccina- 
tion. The advantages of this method of vaccination are: (a) There is no gross 
local lesion; (b) there is no suppuration of lymph nodes; (c) there is no appre- 
ciable scar, (d) administration of BCG is easy, and (e) a smaller dose of this 


vaccine is needed. Eucene H. Smiru, Ogden, Utah. 


INCIDENCE OF TUBERCULOUS INFECTION IN SURGICALLY REMOvED TonsiILs. L. 
ALPERT, New England J. Med. 218:1011 (June 16) 1938. 


Alpert reports on the prevalence of tuberculous infection of the tonsils in chil- 
dren in two hospitals for tuberculous children. Of 202 tonsils removed, 21, or 
10.4 per cent, were tuberculous. At the North Reading, Mass., hospital for 
patients with the juvenile type of tuberculosis, 6 infected tonsils were removed 
from 30 patients, and at the Lakeville State Sanatorium for patients with all forms 
of tuberculosis, 15 infected tonsils were removed from 172 patients. The most 
consistent clinical indication for tonsillectomy was involvement of the cervical 
lymph nodes, as the tonsils themselves could not be distinguished from the chroni- 
cally infected tonsils ordinarily encountered. GENGENBACH, Denver. 


ALLERGY OF INFANTS VACCINATED WITH BCG. J. Stavropoutos, Arch. de méd. 
d. enf. 41:557 (Sept.) 1938. 


The problem presented, now that the apparent innocuousness of BCG vaccina- 
tion both in animals and men has been demonstrated, is to determine whether 
immunity develops as a consequence of this procedure. Regardless of the wide 
divergence of opinion concerning the relation of immunity to allergy, investigators 
continue to observe the degree of allergy in vaccinated infants, inasmuch as this is, 
thus far, the sole index of immunity. 

When BCG vaccine is administered by the subcutaneous route, the vaccinations 
are attended by allergic phenomena in practically 100 per cent of cases, but on 
account of certain well known possibilities Calmette recommended administration 
of the vaccine by mouth, following experimental work on the permeability of the 
intestinal wall. With this procedure the skin test becomes positive in from 50 to 
77.6 per cent of cases. At the antituberculosis clinic of the Red Cross of Greece, 
established in 1925, 8,898 infants have been vaccinated at birth; many of these 
have been followed from the age of 1 month to the age of 3 years, being 
revaccinated every month until the appearance of allergy and every three months 
thereafter. 

The conclusions of these observers follow: 

1. Vaccination by the buccal route, in infants as well as older subjects, pro- 
vokes a positive reaction to tuberculin. This seems to prove that BCG has allergic 
properties and demonstrates that absorption of the vaccine by the intestinal wall 
is possible at all ages. 
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2. The percentage of those showing positive reactions following use of this 
method is’ about 50; it may increase to 60 and, through revaccinations, to 70 in 
children vaccinated by the subcutaneous route. 

3. The skin reactions are generally rather weak and characteristic; very strong 
reactions should be attributed to exogenous bacillary infections. 


4. Allergy usually appears about the third month but varies somewhat accord- 
ing to the method used. 

5. This allergy is usually constant. About 3 to 4 per cent of those vaccinated 
by the intestinal route show disappearance of such allergy without known cause. 

6. The subcutaneous administration is followed by the highest incidence of 
reaction, but on account of the risk of cold abscess the buccal route is recommended. 


AMESSE, Denver. 


TUBERCULOSIS OF THE Harp Parate. M. LANctots, Bull. Soc. de pédiat. de Paris 
35:690 (Dec.) 1937. 


A lesion developed on the hard palate of an infant 2 months old. The left 
cervical glands were enlarged. She was admitted to the hospital at the age of 
4 months. A biopsy of the hard palate was made and tuberculosis diagnosed. 
Later, in pus aspirated from a cervical gland, tubercle bacilli were demonstrated. 
The tuberculin test was positive. No mention is made of a roentgenogram of the 
chest. The infant died of tuberculous meningitis following pertussis at the age of 
10 months. No contact with any person with open tuberculosis was established. 
The infant had been fed unpasteurized, unboiled milk from tuberculous cows. 


BENJAMIN, Montreal, Canada. 


CONTRALATERAL PNEUMOTHORAX IN THE TREATMENT OF PULMONARY TUBERCU- 
LOSIS IN CHILDREN. P. Lowys and H. DeLtHuMmeau, Rev. de la tuberc. 
9:990 (Nov.) 1938. 


By reason of the simplicity of its technic and the success attending its use, 
pneumothorax has become the outstanding procedure in the therapy of pulmonary 
tuberculosis in children. Cases occur, however, in which collapse of the affected 
lung is not advisable or cannot be accomplished. In such cases there may be con- 
traindications also to such radical procedures as surgical collapse. There remains, 
however, another method of treatment which is especially adapted to pulmonary 
tuberculosis in the selected child, namely, the injection of gas into the opposite 
pleural cavity and the production of indirect collapse of the diseased lung. Con- 
ditions in the child favorable to this procedure are a yielding mediastinum and 
the great likelihood that the healthy lung will undergo compensatory expansion. 
This procedure is not indicated in either the benign forms of tuberculosis, which 
will probably respond to simpler measures, or the grave types of disease, in the 
treatment of which any form of collapse therapy would probably be futile. Its 
field of usefulness is greatest in subacute or chronic types of pulmonary tubercu- 
losis in which the lesion is localized in the central portion of the midthoracic 
region and is surrounded by a considerable zone of fairly healthy parenchyma. 
Extensive adhesions about a cortical lesion or about the contralateral lung would 
obviously interfere with the success of the maneuver. Accidents, such as pleuro- 
pulmonary puncture and the induction of pleural effusion, may result from this 
as from the usual homolateral procedure. In properly selected cases, however, 
in which the indications are correctly interpreted, contralateral pneumothorax is 
remarkably well tolerated by the child. The authors conclude that in the ulcero- 
fibrinous form of tuberculosis, stabilized and surrounded by healthy tissue, contra- 
lateral pneumothorax occupies a place intermediate between homolateral 
pneumothorax and surgical collapse in cases in which one or the other of these 
therapeutic measures is either not indicated or not realizable. 


Eucene H. SmitH, Ogden, Utah. 





198 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


CHILDREN OF SYPHILITIC MOTHERS AND ApopTion. F. Bernig, Miinchen. med. 
Wehnschr. 85:1315 (Aug. 26) 1938. . 


Bernig continues the discussion of this subject, which was presented by Nieden 
in a previous article. He emphasizes five points: 


1. If the father is syphilitic and the mother has not been infected, the child is 
not infected. In the following considerations it is assumed that the child exhibits 
no sign of congenital syphilis. 

2. If the mother was infected many years before and was satisfactorily treated 
at that time as well as during her pregnancy, it is most probable that her child 
will not be syphilitic. 

3. If the mother was infected only a few years before the birth of her child 
and the treatment was not sufficient, the prognosis for the child is poor. 

4. The same is true when the diagnosis is made some time during pregnancy. 
But if treatment has been intensive and sufficient there is a good possibility that 
the offspring will not be infected. 

5. The evaluation of the results of the examination of the child’s blood is 
important. A positive reaction occurs only when there is a syphilitic process. 
The converse cannot be said if the reaction is negative. Syphilis congenita tarda 
may appear after from four to fifteen or more years in-a child apparently well 
at birth. In these cases the blood reaction is often negative. In addition, recent 
investigations have demonstrated certain changes in the bones due to congenital 
syphilis in children with negative blood reactions. There are cases in which 
diseases of the brain and cord and mental disorder are due to congenital syphilis. 
The blood reactions may be negative, but the examination of the cerebrospinal 
fluid will clarify the diagnosis. Bernig also refers to the possibility of injury to 
the germinal cells in the offspring of syphilitic mothers, a point emphasized by 


French investigators. M. B. Braupy, Mount Vernon, N. Y. 


CuLture oF BacciLLus TUBERCULOSIS FROM THE BLOOD BY THE MASSALSKI 
METHOD, J. ZIENKIEWICZ, Pediatria polska 18:118 (Feb.) 1938. 


The method of discovering tubercle bacilli dates back to 1883. Many investi- 
gators use different and complicated methods. Massalski perfected a simple 
method. He removes the blood from a patient, particularly during exacerbation 
of the fever, and allows this blood to stand for twenty-four hours in the tube. The 
red blood corpuscles settle to the bottom of the tube, and a layer of white blood 
corpuscles forms over the red. The pipet is introduced into the layer of white 
corpuscles. The material is withdrawn, placed on the slides and stained the 
usual way. Zienkiewicz reports that 172 tests were done, with favorable results. 


KrvuPINSKI, Chicago. 


Diseases of Blood, Heart and Blood Vessels and Spleen 


NotE ON THE LACK OF CORRELATION OF CAPILLARY FRAGILITY WITH VITAMIN C 
CoNTENT OF BLoop, SPINAL FLuIp AND URINE. J. LIEBMANN, H. Wortis 
and E. Wortis, Am. J. M. Sc. 196:388 (Sept.) 1938. 


Clinical tests of capillary fragility may indicate normality in the presence of 
markedly low values for vitamin C in the blood, spinal fluid and urine, and con- 
versely, abnormality in the presence of normal values for vitamin C. 

The suction cup negative pressure method in the hands of Liebmann and his 
co-workers produced petechiae at 25 cm. of mercury in 63 per cent of normal 
persons and is therefore when used in this fashion of little value in estimating 
deficiency of vitamin C. 

The Rumpel-Leede test as standardized by Wright showed some correlation 
with levels of blood vitamin C but not with levels of vitamin C in spinal fluid 
and urine. 
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If indirect methods of determining vitamin C must be used, Wright’s modifica- 
tion of the Rumpel-Leede test is the preferable one. The limitations of this test, 
however, must be understood. 

Tests indicating abnormal capillary fragility should be considered as indicating 
deficiency of vitamin C only if (a) the vitamin C in the body fluids is low, and 
(b) if the fragility returns consistently to normal following adequate vitamin C 


therapy. HENSKE, Omaha. 


OrTHOSTATIC HYPOTENSION: REPORT OF Two CASES IN WHICH. THE PATIENTS 
WereE CHILpREN. D. L. GILLespie and N. W. Barker, J. Pediat. 12:772 
(June) 1938. 


A boy 11 years of age had suffered from spells of weakness, faintness, dizziness, 
nausea, pallor and cold sweats when in the erect position since the age of 3. 
Examination revealed no abnormality except when standing, at which time, after 
six to eight minutes, the systolic and diastolic pressures dropped, the pulse rate 
increased, and the subjective symptoms occurred. On assumption of the horizontal 
position all symptoms disappeared, the blood pressure returned to normal, and the 
pulse rate decreased. Both benzedrine and ephedrine sulfate effected improvement, 
but the best results were obtained with a tight abdominal binder. Similar symp- 
toms, only more marked, were present in a girl 13 years of age who because of 
these attacks had been unable to attend school for the preceding two years. This 
patient, too, improved after benzedrine and ephedrine sulfate therapy and the use 
of a tight abdominal binder. In both cases orthostatic albuminuria was found. 
The authors make a comparison of the symptoms and findings in these cases with 
those described in cases in which adults were involved. The orthostatic hypoten- 
sion in these patients differed from that seen in adults in that the pulse rate 
increased during the reaction, no anhidrosis occurred, and the reactions were 
delayed and in the second case did not always occur. The authors believe the 


pathogenesis of this condition in children may be that of a simple sympathetic 
dysfunction, congenital or developmental. Ephedrine gave better results than 
benzedrine, and a tight abdominal binder was the most effective procedure in 
maintaining the blood pressure. 


LouisE W. Rau, Cincinnati. 


THROMBOCYTOPENIC PURPURA: THREE CASE Reports. J. G. SNELLING, New 
Orleans M. & S. J. 91:231 (Nov.) 1938. 


After reviewing the literature on the use of snake venom and splenectomy in 
the treatment of thrombopenic purpura, Snelling reports on 3 persons treated by 
splenectomy. The patients were aged 7, 5 and 20 years of age, respectively, and 
all were females. The first patient has been followed for eight years, with no 
recurrence of bleeding but with a continued low platelet count. The second patient 
has been followed for one year, with no recurrence, and has a negative venom 
(Peck) test. The third patient suffered severe shock at the time of the operation 
but after transfusion recovered and has had no return of symptoms during the 
past year. The venom test is negative, but the platelet count remains low, 18,500. 

Snelling concludes that splenectomy is the best form of treatment in use to 
date. He also considers dilute venom worth while as a therapeutic agent and also 


as a test measuring the result of splenectomy. BERKLEY, Los Angeles. 


A CONGENITAL CarRpDIAC PENTAD: FALLot’s So-CALLED TETRALOGY TOGETHER 
WITH A COMMON INTERVENTRICULAR ORIFICE. W. M. FELDMAN and S. G. 
Snook, Brit. J. Child. Dis. 35:183 (July-Sept.) 1938. 


It seems that the title of this paper should read “interauricular” instead of 
“interventricular” orifice. 

A girl aged 2 months had had persistent slight blueness of the extremities 
with periodic attacks of dyspnea and deep cyanosis. On admission to the hospital 
she was suffering from one of these attacks. The heart seemed to be enlarged 
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to the right. The heart sounds were normal, and no thrill or murmur could be 
detected. There was no clubbing of fingers or toes. The child seemed critically 
ill. The temperature was subnormal; the pulse rate, around 140. The child was 
thought to have one of the rarer congenital anomalies; the exact type was not 
knewn. 

Autopsy disclosed a common auriculoventricular defect or orifice. Both the aorta 
and the pulmonary artery arose from the right ventricle. The pulmonary artery 
was stenosed at its origin. The ductus arteriosus was patent, and there was 


hypertrophy of the right ventricle. LANGMANN. New York. 


HEART SouNDS IN NORMAL AND PATHOLOGICAL CONDITIONS. E. BRAUN-MENENDEZ, 
Lancet 2:761 (Oct. 1) 1938. 


This report is the result cf investigations carried out at the Institute of 
Physiology of Buenos Aires and the Institute of Physiology of Cordoba, in the 
Argentine Republic. 

The heart action gives rise to four sounds per cycle, of which the auricular, 
the first, the second and probably also the third are constant. On auscultation of 
the chest the first and second sounds are distinctly heard in all normal persons; 
the third in a high proportion of them; the auricular, less frequently. It is essen- 
tial to acknowledge the existence of these additional sounds in order to interpret 
correctly auscultatory findings in normal persons and patients with pathclogic 
conditions. Owing to the presence of an audible auricular sound in normal persons, 
an erroneous diagnosis may arise, such as mitral stenosis, reduplication or impurity 
of the first sound and even presystolic gallop rhythm. -Most of the auscultatory 
findings in patients with pathologic conditions, excluding murmurs, are due to the 
pathologic modifications in intensity and position of the auricular and third sounds. 

Graphic records of the cardiac sounds are to auscultation what electrocardio- 
graphic records are to the arrhythmias. LaNnGMANN, New York. 


TREATMENT OF SUBACUTE BACTERIAL ENDOCARDITIS WITH M. & B. 693. RP. G. 
Extis, Lancet 2:1521 (Dec. 31) 1938. 


Two patients with subacute bacterial endocarditis were treated with sulfa- 
pyradine (2-[paraaminobenzenesulfonamido]-pyridine; the preparation used was 
M. & B. 693). When adequate doses were given, the temperature and the pulse 
invariably fell. As far as the author is aware, this drug is the only one known 
definitely to reduce the temperature and temporarily to improve the clinical con- 
dition of patients with this disease. “It is really asking too much even of such 
a powerful therapeutic agent as M. & B. 693 to expect it to reach the depths of 
the endocardial vegetations, and it dces not seem probable that prolonged adminis- 
tration of the drug, even if tolerated, will be any more likely to effect a permanent 


” 
cure. LANGMANN, New York. 


CONGENITAL AND ACQUIRED HEART DISEASE AND Its RETROSPECTIVE DIAGNOSIS. 
M. Acuna and A. Puetisi1, Arch. argent. de pediat. 9:21 (Jan.) 1938. 
Acuna and Puglisi describe rheumatic heart disease in a 14 year old boy. A 

detailed and careful study was made and congenital mitral stenosis was diagnosed. 

The latter lesion was masked by recent endocarditis. ScuLutz, Chicago. 


Diseases of Nose, Throat and Ear 


TuBERCULOSIS OF TonsiLts. H. M. Potvtarp and A. B. Coomss, Am. Rev. Tuberc. 
38:746 (Dec.) 1938. 
Among a carefully followed group of 107 children in whom tuberculosis of 
the tonsils was demonstrated there were only 3 in whom active pulmonary tuber- 
culosis developed in the postoperative period of observation. One presented 
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tuberculosis of the cervical lymph nodes and the other tuberculosis of the spine. 
More complete examinations after the finding of tuberculous tonsils revealed that 
9 of the children had had pulmonary tuberculosis and 3 tuberculosis of the medi- 
astinal lymph nodes at the time of operation. Twenty children who had tubercu- 
losis other than of the tonsils and adenoids at the time of operation did not 
subsequently acquire an additional lesion. Seventy patients with tuberculosis 
limited to the tonsils and adenoids remained free from tuberculosis or any other 
illness subsequently. It seems, therefore, that patients in whom tuberculous 
infection is limited to the tonsils rarely show the disease developing elsewhere. 
Careful postoperative examinations should be made of all patients with such local 
infection, however, and if evidence of disease is found elsewhere, the patients con- 
cerned should be kept under observation. = Fyceng H. Smitu, Ogden, Utah. 


Cotp Vaccines: AN EVALUATION BASED ON A CONTROLLED Stupy. H. S. Dieu, 
A. B. Baker and D. W. Cowan, J. A. M. A. 111:1168 (Sept. 24) 1938. 


The authors’ study of vaccines administered subcutaneously and orally as 
preventives of colds among several hundred university students emphasizes the 
importance of a control group receiving treatment indistinguishable from that to 
be tested. Both the types of vaccine used and the placebos reduced the incidence 
of colds. The vaccines given subcutaneously decreased the incidence of colds 
25 per cent more than did the “treatment” given the control group, while the 
orally administered vaccine produced no greater reduction than did the placebos. 
Complications were unaffected. 

The benefit obtained did not seem to justify the effort, time and expense of 


the use of these vaccines. Heersma. Kalamazoo, Mich 
, ’ ° 


PERSISTENT ANOSMIA FOLLOWING ZINC SULFATE NASAL SPRAYING. F. F. TIspAtt, 
A. Brown and R. D. Derrtes, J. Pediat. 13:60 (July) 1938. 


During the outbreak of poliomyelitis in Toronto in 1937 the zine sulfate nasal 
spray for prophylaxis was used on a group of 4,713 children from 3 to 10 years 
of age. These children received two sprayings ten to twelve days apart, and 520 
additional children of the same range of age received one spraying. The treat- 
ments were conducted in special clinics by otolaryngologists. Not more than 
25 per cent of these children experienced temporary anosmia. Few if any of 
these children reported subsequently to the various hospital clinics complaining of 
persistent anosmia. 

Thirty-two otolaryngologists reported on the children treated by them in private 
practice. At the end of two months 36 children complained of anosmia, with or 
without disturbance of taste, and at the end of six months 52 reported anosmia. 
The complaint of persistent anosmia occurred more frequently in the older age 
groups; only 5 children under 10 years of age were reported as having anosmia 
at the end of two months and only 1 under that age at the end of six months. 
Persisting disturbance of taste and smell was noted in 11 patients who received 
only one spraying and in 39 to whom two sprayings were given. Of the 52 persons 
who had disturbances of smell and taste, some suffered marked loss of smell and 
in others smell was returning. Some complained of unpleasant odors and others 
of a distorted sense of smell. The persistence of a disturbance in smell and taste 
after a period of six months is difficult to explain on the basis of persistence of 
inflammation of the olfactory mucous membrane causing mechanical blocking of 
the olfactory area. The effect of a 1 per cent zinc sulfate solution on the mucous 
membrane of the human being should be carefully studied to determine whether 
persisting disturbance of smell and taste may be due to injury of the olfactory 


area. RauHu, Cincinnati. 
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ParA-AMINOBENZENESULFONAMIDE AND ITS DERIVATIVES IN THE TREATMENT OF 
Beta HEMOLYTIC STREPTOCOCCUS INFECTIONS OF THE MIDDLE Ear AND MaAs- 
TOID: REPORT OF S1x CASES IN CHILDREN. C. G. FLAKE and B. W. Carey 
Jr., New England J. Med. 217:1033 (Dec. 23) 1937. 


Flake and Carey studied the effects of sulfanilamide therapy in 3 patients with 
meningitis, 1 patient with sterile meningitis, 1 patient with perisinus abscess and 
septicemia and 1 patient with postscarlatinal mastoiditis. All the patients recovered. 
The cases are reported in detail. 

In cases 1 and 2 treatment was started subcutaneously and intrathecally. 
Sulfanilamide was given orally as soon as the condition of the patient permitted. 
In case 3 no subcutaneous or intrathecal treatment with sulfanilamide was given 
until twenty-four hours after beta hemolytic streptococci were discovered in the 
cerebrospinal fluid, but sulfanilamide was given orally in adequate dosage during 
this period. 

In case 4 there had been bilateral mastoidectomy and adenoidectomy. Three 
days after operation meningitic symptoms occurred. The spinal fluid contained 
2,800 leukocytes per cubic millimeter (65 per cent polymorphonuclear cells), but 
smears and cultures were negative. The treatment included administration of 
sulfanilamide and prontosil (disodium 4-sulfamidophenyl-2’-azo-7’ acetylamino-1'- 
hydroxynaphthalene, 3’, 6’-disulfonate; now known as neoprontosil) and blood 
transfusion. 

Case 5 is presented to demonstrate the marked fall in temperature, rapid 
sterilization of the blood stream and general improvement in a child gravely ill 
with acute mastoiditis, perisinus abscess and septicemia after simple mastoidectomy 
with exposure of the lateral sinus and institution of therapy with sulfanilamide 
and its derivatives. 

In case 6 sulfanilamide was given before and after operation. 


GENGENBACH, Denver. 


OTOLARYNGOLOGIC SUGGESTIONS IN PepraTRIC Practice. H. DINTENFAss, Penn- 
sylvania M. J. 42:226 (Dec.) 1938. 


Acute Sinusitis and Acute Rhinitis—In the treatment of these conditions pedi- 
atricians should remember that the prime object is to assist nature. Recalling 
that the three lines of defense against infection are (1) the mucous film, (2) the 
ciliated epithelium and (3) the highly vascular submucosal stroma, one should 
employ remedial measures which do not disturb the function of these defense 
mechanisms. Local treatment of the nose should be mild and nonirritating. It 
can safely be said that the less intranasal treatment the better, Ephedrine and 
other shrinking solutions, while they produce temporary relief from nasal stuffiness, 
have the great disadvantage of causing secondary relaxation of the vascular layer 
of the submucous tissue, with resultant bogginess of the turbinate structure, inter- 
ference with the normal flow of mucus and disturbance of ciliary movement. 


Acute Otitis Media.—A knowledge of the anatomic variations and peculiarities 
of the middle ear of the infant and the young child is essential in a consideration 
of the subject. The eustachian tube in the infant is unusually short and wide 
and more horizontally placed than in the adult, accounting for the frequency of 
middle ear and mastoid disease secondary to nasal infection. In the infant there 
is no bony canal; the inner end of the membranous canal is attached directly to 
the rim of the drum head. Moving the auricle, therefore, in the presence of acute 
otitis media is productive of pain. 

A paracentesis of the tympanic membrane should be done if, despite conservative 
measures, pain or restlessness continues for more than twenty-four hours in asso- 
ciation with bulging or reddening of the drum head with or without fever. The 
content of the middle ear should never be left to perforate spontaneously. The 
patient is put to bed and kept there until the ear becomes perfectly dry. It is a 
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good rule that under no circumstances may a patient be up and about when there 
is an acute discharge from the ear. If these instructions are adhered to, the possi- 
bility of mastoid involvement is lessened. Logue, Williamsport, Pa. 


A REVIEW OF THE PROBLEMS OF SUPPURATIVE PETROSITIS AND OF ITS SURGICAL 
TREATMENT, TOGETHER WITH AN QUTLINE OF THE PROPHYLAXIS AND TREAT- 
MENT OF OTiTIC MENINGITIS. D. G. CarrutHers, M. J. Australia 2:644 
(Oct. 15) 1938. 


Carruthers feels that inasmuch as a high percentage of patients who die of 
otitic meningitis are found at autopsy to have suppurative foci in the petrous 
pyramid with evidence of direct extensicn to the meninges, the physician must 
always consider the possibility of such foci in any case of middle ear suppuration 
in which recovery is not taking place. Petrositis is a comparatively late com- 
plication of acute otitis media and may become manifest even after mastectomy. 
The first symptom is pain or aching in the orbit, face, forehead or parietal region 
on the affected side. A period of latency is not uncommon when an escape of 
pus first occurs into the meninges. The second symptom is a profuse or moder- 
ately profuse purulent discharge, especially one that persists or returns after 
the mastoid cells have been exenterated. The third symptom, paralysis of the 
sixth nerve (Gradenigo’s syndrome), is not as common as formerly taught. Low 
grade pyrexia is commonly present. Transient facial weakness, slight vertigo and 
nystagmus may be present. Careful and repeated roentgenographic examination 
may be of great diagnostic help. In interpreting typical signs and symptoms one 
may have to exclude sphenoid sinusitis, superior petrosal or cavernous sinus throm- 
bosis and labyrinthitis. The operative technic developed by Kopetzky and Almour 
and Lempert is described. In treating the various deep-seated complications of 
Otitis media the surgeon must always watch for signs of early meningitis—any 
increase in the number of cells in the cerebrospinal fluid and any disturbance 
in the normal relationships of the lactic acid, carben dioxide, hydrogen ion con- 
centration and chloride content of the blood and cerebrospinal fluid. Once menin- 
gitis has occurred, treatment consists in (1) surgical drainage of the feeding focus 
in the temporal bone, (2) administration of specific antiserum, (3) transfusion 
of a small amount of whole blood every one or two days and (4) administration 
of sulfanilamide in large daily doses (from 0.2 to 0.25 Gm.) per kilogram of 


body weight). Gonce, Madison, Wis. 


INCIDENCE OF TONSILLECTOMY IN SCHOOL CHILDREN. J. A. GLOVER, Proc. Roy. 
Soc. Med. 31:1219 (Aug.) 1938. 


Glover’s summary of his article is abstracted here: 

The incidence of operations on tonsils remained low until about 1902-1903, 
when a rapid rise began. There was a lull during the war, after which the rise 
accelerated sharply, reaching a peak during 1931. 

The incidence is higher in boys than in girls. 

The highest age incidence is in the period between 5 and 7 years. The age 
distribution indicates that girls are tonsillectomized at a later age than boys. 

More attention should be given to sex and especially to the age-grouping in 
considering the necessity for operation and in assessing its results. There is a 
suggestion in recent work on the subject that at present the operation is being 
done in children too young for the best results to be obtained. 

The high incidence between the ages of 5 and 7 years is due to many operations 
being performed on tonsils for enlargements which are either physiologic or 
immunologic. 

A study of the geographic distribution in elementary school children discloses 
no correlation between the rate of incidence and any impersonal factor, such as 
overcrowding, poverty, bad housing or climate, or with the efficiency of the 
medical and dental services of the area. In fact, the rate defies any explanation 
save that of variations of medical opinion on the indications for operation. 
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Large, and in some cases, drastic reductions in the numbers of operations per- 
formed in elementary school children in certain areas have had no unsatisfactory 
results. 

Puzzling as is the geographic distribution, the social distribution is yet more 
of an enigma. Tonsillectomy is three times as common in the well-to-do classes. 
The more fortunate the child in all circumstances so much the more is he liable 
to tonsillectomy. 

In the public schools the picked athletes among the boys are tonsillectomized 
in exactly the same proportion as the other boys in the schools they represent. 
The mortality from the operation is larger than is generally appreciated. 

Though, as Dear has said, “Practically the removal of tonsils is always a 
gamble,” yet no impartial observer will deny that in certain cases tonsillectomy 
has given brilliant results. Paterson said, “In a properly selected case there is 
no single operation in children’s medicine more successful or that shows such 
dramatic results as that of tonsillectomy.” The facts enumerated with regard to 
its incidence suggest that the conspicuous success of the operation in such cases 
has led to its adoption in many doubtful cases and that it is too often performed 
without adequate reason or sufficient regard to the possibility of enlargement 
being temporary, physiologic or immunologic. With Paton, the authors cited seem 
to question “the justification for so widespread an attack upon a normal structure 
of the body,” and to suggest the probability that the tonsil serves some useful 
purpose; its tendency toward spontaneous involution and the success of nonopera- 
tive methods of treatment are often alike overlooked in too hasty resort to “symp- 
tomatic treatment in its most elementary form” (Bradley). 

The strange bare facts of incidence seem to support the opinion expressed on 
other grounds by the Schools Epidemic Committee of the Medical Research Council 
that “it is a little difficult to believe that among the mass of tonsillectomies per- 
formed today all subjects for operation are selected with true discrimination, and 
one cannot avoid the conclusion that there is a tendency for the operation to be 
performed as a routine prophylactic ritual for no particular reason and with no 


4 ” 
particular result. Wituiamson, New Orleans. 


ANATOMIC CONSIDERATION OF THE DEVELOPMENT OF THE FRONTAL SINUS. 
Bonnarour, Rev. de laryng. 59:99 (Jan.) 1938. 


Bonnafour reports 2 cases of pansinusitis in which the symptoms were almost 
identical. In the first case, however, there was extensive pneumatization of the 
frontal sinus. The cells extended two thirds of the distance to the hair line and 
laterally to the orbital margins. In the second case the frontal sinus was totally 
absent. The author admonishes that adequate roentgen examination should be 
made in all cases in which surgical intervention is contemplated. 


Batson, Philadelphia. [ArcH. OTOLARYNG.] 


Diseases of Lungs, Pleura and Mediastinum 


A COMPARISON OF THE ETIOLOGY, DEATH RATES AND BACTEREMIC INCIDENCE IN 
THE More FreQUENT PRIMARY PNEUMONIAS OF INFANTS, CHILDREN AND 
Apvu.tts. J. G. M. Buttowa and M. Greicu, Am. J. M. Sc. 196:709 (Nov.) 
1938. 


Ten types of pneumococci represented 63 per cent of the attacks of pneumo- 
coccic pneumonia in infants, 78.8 per cent of those in children and 74.5 per cent 
of those in adults. The mortality for these ten types was 26.9 per cent among 
adults, 16.2 per cent among infants and 4.1 per cent among children. The blood 
was most frequently invaded in adults (23.5 per cent). The rate for infants was 
6.7 per cent and that for children 4.1 per cent. In the group with pcsitive blood 
cultures infants showed the highest death rate (83.3 per cent), adults 74.1 per cent 
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and children 25 per cent. The four important classifications of nonpneumococcic 
pneumonia represented 66.7 per cent of the incidence of nonpneumococcic pneu- 
monia in infants, 84.3 per cent of that in children and 76.6 per cent of that in adults. 
In the group with ncnpneumococcic pneumonia the death rate was 29.8 per cent 
in adults, 21.2 per cent in infants and 4.6 per cent in children. The blood was 
most frequently invaded in adults (16.1 per cent); the blood was invaded in 4 
per cent of infants and 1.7 per cent of children. In the group with positive blood 
cultures the death rate for infants was 100 per cent; for adults, 95 per cent and 
for children, 75 per cent. HENskE, Omaha. 


NoTE ON A CASE OF CONGENITAL ABSENCE OF Lert LunG. A. JAMUNI and A. G. 
Extis, Am. J. M. Sc. 196:824 (Dec.) 1938. 


The patient was a 1 day old boy, born prematurely. The mother was suffering 
from amebic dysentery and polyhydramnios. A complete necropsy disclosed 
absence of the left lung and a pleurai cavity lined with thin parietal pleura and 
containing a small quantity of clear fluid. The heart was displaced to the left 
to occupy the space of the left pleural cavity. The right lung was apparently 
normal. The left bronchus was a rudimentary bud branching off from the trachea 
2 mm. above the pulmonary artery and ending in a cul-de-sac. No lung tissue 
could be discovered. The left bronchus was 8 mm. long; in the middle portion 
it was 1 mm. in diameter ; the distal portion was small and tapered toward the end. 


HENSKE, Omaha. 


ConGENITAL Cystic LunG Disease. D. B. Core and W. L. Natts, J. Lab. & 
Clin. Med. 23:1111 (Aug.) 1938. 
A case of congenital cystic disease of the lung is reported. The indefiniteness 
of the symptoms is stressed. It is suggested that in many cases the condition 
probably goes undiagnosed. McMurray, Galveston, Texas. 


PRIMARY BRONCHOGENIC STAPHYLOCOccIC PNEUMONIA. P. CoHEN, M. Clin. 
North America 22:1473 (Sept.) 1938. 


Staphylococcic pneumonia may be secondary to focal infection, usually in the 
skin, or, more commonly, may be bronchogenic. Staphylococci are at times nor- 
mally present in the nose and throat and often become the predominating organisms 
in these locations. Studies seem to indicate that the incidence of such infection 
has increased in recent years. 

The clinical picture of staphylococcic pneumonia differs widely in infants and 
older children. In the latter the adult type of disease is the rule. This is charac- 
terized by septic temperature, dusky cyanosis and purulent sputum, sometimes of 
a yellowish color. Empyema is not a frequent complication, while cavitation occurs 
often. The white blood count is usually high, but there may be leukopenia. The 
course of the disease is rapid and the mortality high. 

The staphyloceccus has a predilection for the lungs of the very young infant. 
The respiratory infection resulting quickly develops into a rapidly spreading pneu- 
monitis, which in a day or two may reach the pleura, with the development of 
empyema or pyopneumothorax. If the latter occurs, there is sudden intensification 
of symptoms with shock, anoxemia and cyanosis of an indigo type. Abdominal 
distention is a prominent feature. Death may occur in less than twenty-four hours 
if the disease is of a fulminating nature. 

Strains of streptococci which produce colonies of a light yellow color and with 
hemolytic powers produce the most potent toxins and cause the highest mortality. 
Toxoid therapy and vaccine treatment have prophylactic value. Should empyema 
or pyopneumothorax occur, the pleural cavity should be aspirated repeatedly, and 
if air is present, it should be allowed to escape under water. 


Eucene H. Situ, Ogden, Utah. 
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TREATMENT OF LoBAR PNEUMONIA WITH M. & B. 693. S. C. Dyke and G. C. K. 
Rer, Lancet 2:1157 (Nov. 19) 1938. 


Lobar pneumonia in eight cases was treated with sulfapyridine (2-[paraamino- 
benzenesulfonamido]-pyridine; the preparation used was M. & B. 693). The 
administration of the drug was followed immediately by a fall in temperature and 
in pulse rate and improvement in the clinical condition. 

In 2 cases Pneumococcus type I was the causative organism; in 2, type VII, 
and in 1, group F (Lederle). The organisms isolated in the remainder of the 


cases were not typable. LAN MANN, New York. 


RicHt Mippte Lose Corrapse. S. B. Court, Proc. Roy. Soc. Med. 31:1156 

(Aug.) 1938. 

Collapse of the middle lobe of the right lung is reported in a boy of 5 years. 
In June 1936 he had measles. In July he was admitted to the hospital with a 
diagnosis of bronchopneumonia, but the roentgenologist reported “dense shadowing 
at the right root and inner part of right interlobar fissure.” The child returned 
home against advice. In September he returned to the hospital, and the roentgeno- 
logic picture presented was that of a resolving exudate in the area of the middle 
lobe of the right lung. In June 1937 he was discharged with his general condition 
good but with a roentgen report of pulmonary “resolution not quite complete.” 
Tonsillectomy was performed in 1937. The boy remained well until March 1938, 
when his general health again declined. The cough came back, and he was 
readmitted to the hospital. On examination there was impaired resonance over 
the lower lobe of the right lung with diminished entrance of air, bronchovesicular 
breathing and associated bronchophony. The Mantoux reaction was strongly 
positive. Roentgenograms showed, Sept. 10, 1936, a large area of consolidation 
at the base of the right lung; December 10, the same area a little smaller; 
Feb. 25, 1937, slow resolution; June 15, incomplete resolution; April 25, 1938, 
collapse of the middle lobe of the right lung. May 2 a bronchogram showed no 
filling of the bronchi of the middle lobe of the right lung. Bronchosccpic 
examination showed that the bronchus of the middle lobe of the right lung was 
almost completely occluded by granulation tissue. Histologic section revealed no 
evidence of tuberculosis. The report is accompanied by reproductions of the 
roentgenograms and the author’s comment on the case. 


WIitiraMson, New Orleans. 


CONGENITAL Cystic DISEASE OF THE LuNG. T. H. SELtors, Tubercle 20:49 (Nov.) 
1938. 

The disease to which this term applies can best be interpreted as an abnor- 
mality of pulmonary tissue characterized by dilatations or cysts of the lung and 
and bronchi to which no infective or parasitic origin can be assigned. These 
dilatations vary in size and number from large solitary cysts to multiple honey- 
comb areas in the lung. The classification suggested by Sellors is as follows: 


I. Solitary cysts (usually large) 
1. Balloon or distention cysts in infants, causing serious signs of pressure 
and often death 
2. Smaller cysts, often silent unless infected 
II. Multiple cysts of variable size 
1. Medium-sized, in groups of two or three, often close to the roots of 
the lungs 
2. Small cysts usually with (a) lobar distribution, resembling saccular 


bronchiectasis—honeycomb lung and (b) scattered, localized in patches 
confined to one lung or scattered through both lungs 


The large solitary cyst as it occurs in the newborn infant may become quickly 
filled with air from a valvelike action of a communicating bronchus as respiration 
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is established and lead to sudden death. Smaller solitary cysts or multiple cysts 
of medium size which do not become markedly distended may, if uninfected, give 
no symptoms and remain long undetected. When secondary infecticn occurs, the 
larger forms become converted into pus sacs or abscesses with the usual 
symptoms of pulmonary suppuration. Infection of the smaller multiple cysts leads 
to signs and symptoms very like those of bronchiectasis. Except in the balloon 
cysts, the symptoms of cystic disease arise chiefly from some complicating factor, 
especially from infection. In many instances, these cysts remain symptomless for 
long periods. On the other hand, when infection is once established it may result 
in disease in other parts of the lung, such as pneumonitis, secondary bronchiectasis 
and abscess formation. The hemoptysis sometimes encountered in the absence of 
ulceration is probably due to vascular hypoplasia of the cyst wall. 

Pathologic study of cystic disease is difficult since but rarely is tissue available 
which has not been profcundly altered by secondary changes. The essential histo- 
logic feature of congenital cysts lies in the uniformity of the arrangement of the 
lining membrane, which maintains the regular character of bronchial epithelium. 
The surrounding structures—muscle, cartilage, elastic tissue and glands—show 
no such orderly arrangement—a most important point in differentiating congenital 
cystic from acquired bronchiectatic cavities. 

The cnly effective treatment is excision of the cystic area if practicable. As 
a preliminary to surgical intervention or in cases in which such intervention is not 
applicable, conservative treament, such as postural drainage, may be instituted. 
Drainage of infected cysts practically never brings about closure. 


EuceENE H. Situ, Ogden, Utah. 


TUMORS OF THE MEDIASTINUM IN CHILDREN. A. CASTELLANOS, B. S. SANTIAGO, 
R. Montero, R. Pererras and F. S. Panicetto, Arch. de med. inf. 7:415 
(Dec.) 1938. 


Two cases of tumor of the mediastinum in children are presented, with numerous 
roentgenograms. The patients were a boy of 7 and a girl of 11 years. Both 
died. The authors conclude that in practice every tumor of the antericr medias- 
tinum is malignant and thymic in origin. Every means of diagnosis should be 
brought to bear—roentgenography, bronchoscopy and diagnostic mediastinal punc- 
ture. The only means of treatment is the roentgen ray, but even this usually 
results in a return of the original tumor or new growth in other foci. 


SANFORD, Chicago. 


TREATMENT OF EMpyeMA. C. Izzo, Rev. chilena de pediat. 8:720 (Dec.) 1937. 


Izzo believes that there is no ideal treatment of empyema, the various methods 
being characterized by both successes and failures. Empyema varies according 
to the age and the general health cf the patient and the causes and the character 
of the epidemic. 

Drainage by an experienced surgeon and medical care are the important factors. 
This conservative therapy is tried first, and the more radical surgical measures 
are done when the patient’s condition does not progress satisfactorily. Diathermy 
does not affect the course of empyema. ScuLutz, Chicago. 


TREATMENT OF BRONCHIECTASIS BY INTRATRACHEAL INSTILLATION OF KAMOCHIN. 
W. Voct, Miinchen. med. Wchnschr. 84:2062 (Dec. 24) 1937. 


Vogt reports the use of kamochin in the treatment of patients with inflamma- 
tory conditions of the bronchial mucosa and bronchiectasis. Kamochin consists 
of menthol, oil-soluble quinine and aromatic oils dissolved in olive oil. The technic 
used was to spray 1 to 2 cc. of kamochin into the larynx with a laryngeal atomizer 
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while the patient inspired deeply. Coughing cccurred only in very sensitive 
patients. The medication was visualized in the peripheral parts of the lung by 
means of the fluoroscope. The treatment was tried in 65 cases with good results. 
In 11 cases of bronchiectasis the instillations were given daily or every second 
day. After the first three or four treatments the amount of sputum increased. 
However, after seven to ten instillations the quantity of sputum decreased rapidly 
to a small amount or disappeared entirely. In cases of peribronchiectatic inflam- 
mation there was frequently a slowing of the sedimentation rate and disappearance 
of the leukocytosis. Asthma and pulmonary tuberculosis are contraindications 


for this treatment. Braupy, Mount Vernen, N. Y. 


NATURE OF ALLERGIC AND NONALLERGIC LopakR PNEUMOoNIAS. H. A. Simon, 
Ztschr. f. Kinderh. 59:600 (April 2) 1938. 


Simon agrees with Lauch that the patient’s ability to react to an invading 
organism is the important factor in the severity of pneumonia. The patient with 
croupous, or anaphylactic, pneumonia is characterized by flushed skin, bright eyes, 
dilated alae nasi, restlessness and, frequently, mild delirium. Hepatic enlargement 
occurring at the onset of this disease is prcebably also allergic. The roentgeno- 
gram shows shrinkage of the infiltrated Icbe. The patient with nonallergic, or grippal, 
pneumonia, on the other hand, is characterized by pallor. or cyanosis, dull eyes, 
shallow (not greatly accelerated) respiration, slightly accelerated pulse and poor 
leukocytic response. Hepatic enlargement, apparently due to toxemia, occurs 
later. Complications are common. Roentgen examination reveals enlargement 
of the infiltrated lobe. Simon regards the favorable effect of convalescent serum 
on croupous pneumonia as an expression of an induced anaphylactic reaction via 


inverse anaphylaxis. Sremsen, Chicago. 


Diseases of the Gastrointestinal Tract, Liver and Peritoneum 


VALUE OF A CoMBINED STUDY OF THE NEWER LABORATORY TESTS IN THE DIFFER- 
ENTIAL D1aGNOsIs OF TOXIC AND OBSTRUCTIVE JAUNDICE, INCLUDING BLoop 
PHOSPHATASE, CHOLESTEROL PARTITION, GALACTOSE TOLERANCE AND GLUCOSE 
ToLeRANcE. H. SuHay and P. Fireman, Am. J. Digest. Dis. 5:597 (Nov.) 
1938. 

Shay and Fieman believe that the simple galactose tolerance test is the most 
reliable single laboratory test for use in the differentiation of toxic and obstructive 


jaundice. Morrison, Savannah, Ga. 


MELanosis Cott 1n A Boy Acep Two AnD OnE-HatF Years. J. H. WILLARD 
and T. J. SHuttr, Am. J. Digest. Dis. 5:693 (Dec.) 1938. 


This patient is presumably the youngest with melanosis coli mentioned in 
the literature. He was given an anthracene laxative (fluidextract of cascara 
sagrada) for six moxzhs. The proctoscopic picture of the sigmoid cleared in six 
weeks on withdrawal of the laxative and institution of a bland diet. 


Morrison, Savannah, Ga. 


PRONTOSIL AND THE TREATMENT OF SPREADING PERITONITIS IN Docs. J. O. Bower, 
J. C. Burns and H. A. Menote, J. Lab. & Clin. Med. 24:240 (Dec.) 1938. 


In a group of dogs experimental peritonitis was produced. One group was 
given prontosil (disodium 4-sulfonamidophenyl-2'-azo-7'-acetylamino-1'-hydroxy- 
naphthalene-3’, 6'-disulfonate, now known as neoprontosil) in a dose of 1 cc. per 
kilogram of body weight. The mortality in this group was 50 per cent. An 
untreated group showed a mortality of 91.7 per cent. 


McMurray, Galveston, Texas. 





ABSTRACTS FROM CURRENT LITERATURE 209 


OESOPHAGITIS IN INFANCY. J. H. Exsps, Arch. Dis. Childhood 13:211 (Sept.) 
1938. 

Twenty-eight cases of esophagitis in infants are briefly reviewed. In 22 of 
these the causative condition was thrush, and a clinical syndrome was presented 
in which the outstanding signs and symptoms were oral thrush, refusal to take 
foods, vomiting during or soon after feeding, severe toxemia, with pallor and weak 
pulse, in some cases blood in the vomitus and in a few melena. The pathologic 
process was one of ulceration of the epithelium and invasion of the submucosa by 
the mycelium of the thrush fungus. In 2 cases diphtheria cf the esophagus, in 1 
tuberculosis and in 1 an infection with Vincent’s bacillus was found. In 3 cases 
the condition was classified as nonspecific; there were ulcers at the lower end of 
the esophagus and pain during or after feeding. Local treatment of oral thrush 
with methylrosaniline appears to be satisfactory. One case of esophagitis is 
described in which the inflammation appeared to respend to this form of treatment. 
Thrush is not the benign condition which it is commonly thought to be. 

Ketty, Milwaukee. 


CONGENITAL Py Loric STENOSIS IN First AND SECOND Cousins. E. A. COCKAYNE, 

Arch. Dis. Childhood 13:249 (Sept.) 1938. 

Four new pedigrees are published illustrating the occurrence of congenital 
pyloric stencsis in first and second cousins. Among these four pedigrees, the 
two published in 1934 and Halbertsma’s there are 4 instances of a man transmitting 
pyloric stenosis to his son. This proves that the condition is not determined by 
a single sex-linked gene that is recessive or incompletely dominant, but it does 
not exclude the possibility that it is determined by a sex-linked gene acting with 
an autosomal dominant gene. Ketty, Milwaukee. 


GASTROSCOPIC OBSERVATION OF THE EFFECT OF ASPIRIN AND CERTAIN OTHER Sus- 
STANCES ON THE SToMACH. A. H. Doutuwaite and G. A. M. Lrntort, Lancet 
2:1222 (Nov. 26) 1938. 

It is current teaching (a) that salicylates, if irritant to the muccsa, are so 
by virtue of the disintegrative action of the hydrochloric acid in the gastric juice, 
and (b) that acetylsalicylic acid is nonirritant unless its stay in the stomach is 
greatly prolonged. 

The well known fact that aspirin may cause epigastric pain, together with 
the observation of profuse melena and the knowledge that multiple gastric sub- 
mucous hemorrhages and even hematemesis may occur in aspirin poiscning, led 
to this investigation. 

The gastric contents were aspirated: crushed aspirin, 15 grains (1 Gm.) in 
1 ounce (29.5 cc.) of water was swallowed, a local anesthetic applied, the gastro- 
scope passed and the examination made. Sixteen patients were studied. In about 
80 per cent of these patients the gastric mucosa showed a localized inflammatory 
reaction to the aspirin, varying from slight to most intense hyperemia and even 
the development of submucous hemorrhage. This inflammatory response appeared 
most easily provoked in the lesser curvature and was usually confined to this region. 
In 2 cases in which salicylic acid was substituted the gastric mucosa showed a 
similar but not more intense reaction. Calcium acetylsalicylate was less irritating. 

Ingestion of alcohcl did not produce any color change or other reaction in the 
gastric mucosa. 

A subcutaneous injection of histamine which produced intense cutaneous vaso- 
dilatation and forcible arterial pulsation failed to produce any significant hyperemia 


of the gastric mucosa. Lancsane New York, 


Coetrac Ricxets. G. Stot and P. M. Devitte, Proc. Roy. Soc. Med. 31:1126 
(July) 1938. 
Celiac rickets is reported in a girl of 16 years. The report is accompanied by 
reproductions of roentgenograms of the long bones. 
WILLIAMSON, New Orleans. 
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AcuTE INTUSSUSCEPTION IN INFANCY TREATED BY RESECTION OF Bowe-. I. Arp, 
Tr. Med.-Chir. Soc. Edinburgh, 1938, p. 182; in Edinburgh M.J., October 1938. 


Two patients were presented at the clinical meeting. They had been operated 
cn several months previously. The first child, 4 months old, was found to have 
extensive irreducible intussuspection, with the apex beyond the splenic flexure. 
The operation of choice in such instances is the production of a lateral anastomosis 
between the ileum above the neck of the intussusception and the colon below the 
apex. The object is to prevent further development of the invagination by placing 
sutures in the seromuscular tissue between the entering loop and the sheath. What 
usually happens is a sloughing of the intussusception, which later is passed by the 
rectum. The foregoing method could not be used in this case as it would have 
necessitated resection of nearly the whole of the colon and ileum. What was done 
was to excise the intussusception through the sheath, which was then closed, pro- 
ducing an end to end anastomosis. Recovery was satisfactory. 

The second case was that of a 6 month old child with an intussusception, 
which was reducible after forty-eight hours, but the ileum was unhealthy. The 
operation consisted of resection of the entire intussusception. The bowel was 
therefore rebuilt by an aseptic anastomosis. 

Aird stresses further surgical procedures which aid in the successful resection 
of the bowel in the infant. Because of the loss of blood in the engorged intussus- 
ception, the author advises a small blood transfusion for each patient. 


Nerr, Kansas City, Mo. 


AcuUTE INTESTINAL INTUSSUSCEPTION IN INFANTS. R. Det Campo and H. C. 
Bazzano, Arch. de pediat. d. Uruguay 9:385 (July) 1938. 


A detailed study of acute intestinal intussusception, including experimental 
and clinical observation, is presented. The authors give the difficulties in diagnosis 
and emphasize the use of roentgenograms as a diagnostic aid. Radiosurgical 
intervention within forty-eight hours is recommended. Favorable results with 
this technic are described. ScuLutz, Chicago. 


PREDISPOSITION TO DIARRHEA. A. WIEDERHOLD, Rev. chilena de pediat. 8:697 
(Dec.) 1937. 


Wiederhold believes that diarrhea may be due to infection, invasion or both. 
In the second type there is catarrh of the gastrointestinal mucosa due to invasion 
of the blood by a virus in predisposed infants. The mucosa suffers diminution in 
powers of defense, and saprophytic bacteria (Bacillus coli) invade. 

B. coli thrives well in artificially fed infants and is abundant where food stag- 
nates and where hydrochloric acid is low. 

Artificial food and insufficient or inadequate feedings do not actually cause 
but rather predispose to diarrhea. The condition of the mucosa and immunity 


factors are important. Scuuttz, Chicago, Ill. 


Nervous Diseases 


RELAPSING JUVENILE CHRONIC SuUBDURAL HEMATOMA: A CLINICAL AND ROENT- 
GENOGRAPHIC Stupy. L. M. Daviporr and C. G. Dyke, Bull. Neurol. Inst. 
New York 7:95 (Sept.) 1938. 


Davidoff and Dyke describe 4 cases of “relapsing juvenile chronic subdural 
hematoma”; i. e., the patients, 6 to 18 years of age, presented acute neurologic 
signs but had roentgen findings and histories indicating that the hematomas 
criginated five to eleven years before. 

The roentgenograms showed changes on the homolateral side of the skull 
consisting of: elevation of the sphenoid ridge, superior orbital plate and superior 
orbital ridge; deepening, widening and lengthening of the middle fossa; atrophy 
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of the inferior and lateral walls of the superior orbital fissure; thickening of the 
skull, and slight to moderate displacement of the ventricular system contralateral 
to the side of the lesion. The acute signs were due to relapses caused by fresh 


bleeding. Beverty, Chicago. 


LATERALITY OF SIGNS AND SYMPTOMS IN A SERIES OF PATHOLOGICALLY VERIFIED 
TuMorsS OF THE Brain. T. FE. BAmrorp Jr., Bull. Neurol. Inst. New York 
7:201 (Sept.) 1938. 

This is a statistical study of 306 pathologically verified supratentorial tumors 
in patients of all ages to correlate the positions of the neoplasms with the physical 
signs. Some of the conclusions were: 

Jacksonian seizures correctly indicated the hemisphere in which the tumor was 
situated in 90.5 per cent of the cases in which they occurred in the course of a 
laterally placed supratentorial tumor. Unilaterally greater paresis as a presenting 
sign of a lateral supratentorial tumor was found to indicate the side of the tumor 
in 90 per cent of the cases. 

Subjective sensory changes were present on one side in 13.1 per cent of the 
cases and indicated the correct side in 76.7 per cent of the cases in which they 
were present. Objective sensory changes as a lateralizing sign were 93.4 per cent 
accurate. Sensory findings were less frequent than motor signs but were more 
accurate when present. Unilaterally greater papilledema did not aid lateralization. 
Of all signs, paresis or paralysis of the seventh nerve was most frequently present 
unilaterally, and it was also the most accurate of all lateralizing signs. 


BeEverLy, Chicago. 


CEREBRAL PNEUMOGRAPHY IN CHILpHOop. A. E. Cuitpe, Canad. M. A. J. 39: 
552 (Dec.) 1938. 


Childe advises encephalographic examination in the study of neurologic con- 
ditions in which there is no increase in intracranial pressure. Encephalograms 
have been found useful in studying feeblemindedness, epilepsy, some birth injuries 
and some postencephalitides. In many cases, if the results of encephalographic 
examination are considered in conjunction with the other findings, a rather exact 
anatomic diagnosis can be made, as well as a more intelligent prognosis. 

Ventriculographic examinations should be made of patients with increased 
intracranial pressure and are of value in the study of tumor, abscess and various 
types of hemorrhage of the brain. Moore, Omaha. 


PresENT Day STATUS OF MIGRAINE THERAPY. M. E. O’Suttivan, Endocrinology 
24:414 (March) 1939. 


This is a therapeutic study emphasizing the complexity of the migraine syn- 
drome and the importance of the anamnesis in determining the therapeutic approach 
to the problem. With care, one may divide the patients into groups needing 
allergic, endocrine, surgical and psychiatric therapy. Jacossen, Buffalo. 


TREATMENT OF PARADOXICAL INCONTINENCE OF URINE ASSOCIATED WITH SPINA 
Brrwa. C. D. Creevy, J. Pediat. 12:747 (June) 1938. 


Disturbances of the bladder associated with spina bifida may be classified in 
two groups. The fitst group is characterized by retention leading to paradoxic 
(overflow) incontinence; the second, by genuine incontinence. In the first group 
there is usually a history of difficult urination with noctural enuresis and later 
diurnal incontinence. The overflow is\intermittent, the patients voiding small 
amounts of urine between periods of incontinence, whereas those with true 
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incontinence dribble continuously, usually from birth. Spina bifida may be the sole 
anomaly present, or other congenital anomalies, as well as somatic sensory and 
motor disturbances due to associated lesions of the spinal cord, may be found. 
Both manifest and occult spina bifida are usually evident on physical examination, 
although a roentgenogram may be required to demonstrate the latter. Neurologic 
examination often discloses anesthesia in the perineum and feet and motor weak- 
ness in the anal sphincter and lower extremities. Cystourethroscopic examination 
reveals the usual signs of neurogenic dysfunction: relaxation of the internal 
sphincter, fine trabeculation, reduction of serfsation and diminution of expulsive 
force. Residual urine differentiates paradoxic from true incontinence. In para- 
doxic incontinence search must be made for mechanical obstruction at the vesical 
neck, e. g., congenital valves of the prostatic urethra, hypertrophy of the verumon- 
tanum or contracture of the prostate. There are two forms of treatment of the 
retention-overflow type: either (1) operation on the spina bifida or (2) attempts 
to substitute training for the defective sensation supplemented by measures to 
increase the expulsive force of the bladder. In the presence of meningocele with 
or without myelocele operation should be done. In the presence of spina bifida 
occulta and a nervous system intact except for vesical innervation, or when 
operation on the spine has not restored the function of the bladder, an attempt 
should be made to set up a substitute mechanism. Intelligence and cooperation 
of the patient and some sensation remaining in the bladder are the necessary 
prerequisites to this form of therapy. There should be training for and establish- 
ment of regular micturition at stated intervals, administration of cholinergic drugs 
to increase the tone of the detrusor, and rest of the detrusor, obtained by removal 
of residual urine either by daily catheterization or by use of an inlying catheter. 
Successful treatment of 4 patients by this method is reported. 


RauH, Cincinnati. 


INTRACRANIAL TuBERCULOMA. N. M. Dorr and E. Levin, Edinburgh M. J. 46: 
36 (Jan.) 1939. 


Dott and Levin here use the 94 cases collected by the Society of British Neuro- 

logical Surgeons as the basis for a study of the relation of the intracranial 
tuberculoma to the general tuberculcsis and a study of the therapy of such a lesion 
of the brain. 
_ Granting that it is true that tubercle bacilli are not carried primarily to the 
meninges by the blood stream, the high percentage of infants dying from tuber- 
culous meningitis must mean that there is less tendency for tubercle bacilli to 
become fixed in the lungs of small infants. 

When a tubercle fails to produce fatal meningitis early in the infection, a 
tuberculoma will probably develop. 

The writers discuss briefly the signs and symptoms, the diagnosis, the occa- 
sional spontaneous healing and the surgical removal of a space-filling tuberculoma. 
The operation may give results as favorable as those from the removal of a true 


neoplasm. Nerr, Kansas City, Mo. 


CEREBRAL TUBERCULOMA. R. H. Batey, Proc. Roy. Soc. Med. 31:1164 (Aug.) 
1938. 


Cerebral tuberculoma is reported in a boy of 7% years. The history of the 
illness, the past and family history, the physical examination, the investigations 
and the roentgen examinations are given in the report, which is accompanied by 
reproductions of the roentgenograms of the anterior-posterior and lateral views 
of the skull and of the chest and abdomen. Wutiamson, New Orleans. 


ENCEPHALITIS AND TUMOR OF THE BRAIN. R. INFANTE, Rev. chilena de pediat. 
8:719 (Dec.) 1937. 


Infante presents a case in which encephalitis and tumor of the brain were 
diagnosed in an 11 year old boy in whom paralysis of the soft palate and of 
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pupillary accommodation had develcped due to pharyngeal diphtheria untreated 
with serum, and was followed by symptoms of increased intracranial pressure. 
The cerebrospinal fluid showed increases in albumin, cells and sugar. No 
changes in the eyegrounds were observed. 
The final diagnosis was postdiphtheritic encephalitis with false manifestations 


of tumor of the brain. Scuuttz, Chicago, Il. 


Psychology and Psychiatry 


MENTALITY OF DisPENSARY EpiLeptic Patients. M. R. Barnes and J. L. 
FETTERMAN, Arch. Neurol. & Psychiat. 40:903 (Nov.) 1938. 


After extensive studies of the patients seen in a clinic for patients with epilepsy 
over a period of years, the authors have formed the following opinions: 1. The 
problems in personality often reflect the social and psychologic reaction of the 
patient to his disease. The seriousness of this reaction may be reduced by special 
training and vocational therapy. 2. When patients show deterioration, the deter- 
mining factcr is the basic disease causing the convulsions rather than the attacks 
per se. 3. Most patients having convulsions do not show deterioration, as deter- 
mined by repeated mental tests. 

The authors used the Stanford-Binet and the Babcock tests. It should be 
pointed out that the former is a test for children and probably cannot be suc- 


cessfully used on adults. Beveaty, Chicago. 


Stupies IN MoNGOLISM: I. GRowTH AND PHysiIcAL DEVELOPMENT. C. E. BENDA, 
Arch. Neurol. & Psychiat. 41:83 (Jan.) 1939. 


Benda made a careful clinical study cf 120 children with mongolism. Growth 
continued at a low normal level during the first nine years of life. It was 
markedly reduced from that time until the fifteenth year. After that age very 
few showed growth. 

“Mongoloid deficiency is not a racial mutation, but the result of a disturbance 
which becomes apparent during fetal development. The mongoloid appearance is 
due to a peculiar formation cf the skull and has nothing to do with the Mongolian 


: ge eae 
race or any kind of atavistic regression. BevERLY, Chicago. 


HystTer1A IN CHILDHOOD. M. Creak, Brit. J. Child. Dis. 35:85 (April-June) 
1938. 


The conversion of anxiety intc physical symptoms is a mechanism commonly 
seen in children. This state is not always accompanied by the calmness postulated 
in the older definitions of hysteria. Cases of hysteria tend to fall into three 
groups (1) true conversion hysteria, resembling closely the adult type; (2) 
hysterical prolongation cf a symptom originally a part of an organic disease, e. g., 
continuation of choreiform movements after there is evidence that the original 
disease is quiescent; (3) conditions, undoubtedly organic, in which the nervous 
accompaniments play an important if not dominating part, e. g., asthma, glycopenia 


and chorea. LanGMANN, New York. 


Psycno.tocy, BABby HEALTH AND CHILD WELFARE. C. Swanton, M. J. Australia 
2:235 (Aug. 13) 1938. 


This article is a discussion on the psychologic rationale of various training 
methods. It is to be remembered that the child is likely to have a feeling of 
insecurity in his environment and that the prevention and cure of this are funda- 
mental principles in child management. Fear of “spoiling” by overindulgence is 
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unwarranted except when such overindulgence is practiced for the purpose of 
keeping the child dependent on the parents. If one does not expect more from 
a child than his degree of maturity warrants there will be less disappointment as 
to his response to attempts at discipline. In other words, response to discipline 
is intimately connected with growth and development, and the association must 


always be recognized. TENNEY, Madison, Wis. 


SCHIZOPHRENIA BEGINNING AT ApBouT 3 YEARS OF AGE: CASE FOR DIAGNOSIS. 
I, Yates, Proc. Roy. Soc. Med. 31:560 (April) 1938. 
The patient was a boy of 11 years. The family and the personal history and 
the results of physical examination are given in the report, and then the author 
discusses the diagnosis at length. Witramson, New Orleans. 


EpucaTION IN Earty INFANcy. A. Narot, Méd. inf. 9:51 (Feb.) 1938. 


Mussolini said: “Fascist ethics should commence with the cradle.” This sen- 
tence serves as the theme of an inspired article on eugenics and infant hygiene. 

In Italy “positive eugenics” calls for a youth healthy physically, intellectually 
and morally and for avoidance of abortion, sterility, syphilis and alcohol. This 
is in contradistinction to the “negative eugenics” cf other countries, which 
endeavor to build up a healthy nation by dictates of government and by steriliza- 
tion. The education of the child the first few years of life rests largely with the 
mother. Admonitions are given regarding the proper parental control over the 
child’s diet, habits and behavior. Hiccrns, Boston. 


EXPERIMENTAL STUDIES ON CONDITIONED SALIVARY REFLEXES IN CHILDREN. C. G. 
BERNHARD, Acta pediat. 23:118, 1938. 


Bernhard, a pupil of Krasnogorski, reports on some experiments carried out 
in the laboratory for the study of conditioned reflexes lately established in the 
Stockholm Pediatric Clinic. A healthy 9 year old boy served as the test subject 
for the whole series of experiments. The method of Krasnogorski was used. The 
author’s summary follows: 

“, . . All conditioned reflexes were based on alimentary unconditioned 
reflexes, and the saliva from the right parotid gland was measured by a drop 
recorder. Each conditioned stimulus acted alone during thirty seconds, during 
which time the conditioned secretion was recorded. A system of conditioned 
reflexes was set up, consisting of five positive and two negative conditioned reac- 
tions. Positive conditioned reflexes were formed to red light (three times), a 
metronome signal (100 beats per minute, once) and the sharp sound of a buzzer 
(once). Another metronome signal (150 beats per minute) served as a negative 
stimulus. In addition, a conditioned inhibitory effect was formed on the light 
reaction by stimulation of the skin on the boy’s right ankle. In experiments 
carried out under identical conditions four to five times a week this conditicned 
reflex system was used. In all, seventeen experiments were performed. 

“The conditioned secretion caused by red light was an average of 13.2+0.4 
drops (50 observations), and the figure shows the striking regularity of the 
conditioned reflex action. The conditioned secreticn to the positive metronome 
signal was 13.4+0.4 drops (15 observations), and the much stronger sound of 
the buzzer caused an average of 15+0.5 drops. The probable statistical dif- 
ference is a proof for the validity of the law of force. The inhibitory reactions 
showed a similar marked regularity, the average of the secretion being 2 + 0.2 
drops (34 observations). 

“Furthermore experiments were performed on the same boy in which con- 
ditioned reflexes were established on a taste stimulus. Two cubic centimeters of 
0.4 per cent solution of sodium chloride, which gave no marked unconditioned 
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secretion, but a positive sensation of salt, was used as the conditioned stimulus. 
After being reenforced four times a conditioned reflex to the taste stimulus was 
established. From the 35 observations in the ensuing experiments the average 
of the conditioned secretion was calculated to be 13.7+0.3 drops. A negative 
conditioned reflex was formed on skin stimulation together with salt, and later 
2 cc. of water was used as conditioned inhibitor on the positive salt reaction. The 
water preceded the salt, solution by two seconds, and the inhibitory effect was 


evident after six applications.” McCune, New York. 


Diseases of the Genitourinary Tract 


A SYNDROME CONSISTING OF AFFECTIONS OF THE KIDNEY, STUNTED GROWTH, 
RICKETS AND DISTURBED CYSTINE METABOLISM. G. O. E. Licnac, Am. J. M. 
Sc. 196:559 (Oct.) 1938. 


A syndrome consisting of renal disorder, stunting of growth, rickets and 
disturbance of cystine metabolism is described as characteristic of a definite disease 
met in 7 children—5 boys, aged 21 months, 1%, 2, 3 and 16 years, and 2 girls, 
aged 14 months and 12 years. 

One can distinguish an infantile and a juvenile form. Renal rickets (renal 
dwarfism), discussed in relation to the aforementioned syndrome, is regarded as 
different from it. 

The disturbance of the cystine metabolism is thus far detected cnly at post- 
mortem examination. The possible causal part played by cystine in the develop- 
ment of infantile renal alterations, as suggested by Lewis and Lignac’s experiments 
with young mice, is mentioned. HENsKE, Omaha. 


GynecomasTIA. I. P. Bronstern, Endocrinology 24:274 (Feb.) 1939. 


A case of gynecomastia in a boy of 17 is reported. Replacement therapy was 
employed, the indication being the apparent testicular insufficiency. Sixty injec- 
tions of androgen were given, and the following suggestive occurrences were 
recorded: erections; appearance of hair on the chest, face and legs; very noticeable 
interest in the opposite sex; enlargement of both testes, and questionable shrinkage 
of the right breast. The changes remained for several months following the last 
treatment, after which time the patient failed to report. 


JacossEN, Buffalo. 


Urotocic ConDITIONS IN CHILDHOOD. W. P. Jorpan, J. M. A. Georgia 27:377 
(Oct.) 1938. 


Jordan calls attention to the high incidence of congenital abnormalities in 
children with persistent pyuria. A plea is made for closer cooperation between 
the practitioner and the urologist. Morrison, Savannah, Ga. 


DIAGNOSIS OF UNDESCENDED TESTICLE. D. Browne, Brit. M. J. 2:168 (July 23) 
1938. 


A brief outline is given of mistaken statements and misconceptions regarding the 
undescended testicle. Browne states that the position of the normal testicle is so 
variable that it is difficult to say exactly what is the normal position and that 
from time to time the normal position changes. He states that any position in a 
child from which the testicle will invariably reach the scrotum should be classed 
as normal. The misconception prevails that a testicle which can be felt in the 
deep tissues in the region of the inguinal canal is in that canal. He states that 
the testicle frequently disappears from the scrotum, and it is assumed that it 
goes into the inguinal canal but it does not. It runs into a space between the 
fascia of Scarpa and the external oblique muscle. A testicle that is in the inguinal 
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canal cannot be felt through the skin. A testis large enough to be seen clearly 
through the skin is not permanently arrested in the true line of descent. Varia- 
tions in the position of the testicle are described. A brief mention is made of 
treatment with gonadotropic substances; the preparation used was pregnyl, which 
he thinks is of little value. He closes with the following summary: 


“1. A testicle that is in the inguinal canal cannot be felt through the skin. 
Conversely, a testicle that can be felt is not in the inguinal canal. 

“2. The testis is never withdrawn into the inguinal canal by the cremaster. 

“3. When the testis ascends from the scrotum it runs into a somewhat similar 
pouch above, external to the abdominal muscles. 

“4. A testis that can be easily seen through the skin anywhere except the 
scrotum is ectopic. 

“5. A testis that can be pushed down over the pubic bone will invariably 
descend spontaneously by the time full growth is reached. 

“6. Pregnyl treatment will not bring down any testis that would not have 
descended without it, though it will hurry the descent. Whether this acceleration 
is worth the risk of certain disquieting possibilities is a matter of opinion.” 

Royster, University, Va. 


CLASSIFICATION OF CHRONIC NeEpPHRITIS. J. B. Ducump, Lancet 2:987 (Oct. 29) 
1938. 


The vascular hypothesis of chronic nephritis has brought the classification 
of this disease to something of an impasse because it is so wide in its application. 
According to his hypothesis, all chronic renal lesions if they are associated with 
arterial changes are liable to be regarded as arteriosclerotic in origin no matter 
what other indications there may be. 

The production of renal lesions in rats by the administration of phosphates and 
calciferol may or may not have a bearing on the cause of human nephritis. But 
a study of the development of the lesions serves to show how some of the changes 
which characterize human nephritis may arise. A point which is most emphatically 
brought out is that the etiology of nephritis cannot be safely deduced from the 
histology of advanced lesions. The assumption that vascular changes signify 
a disease of vascular origin is not borne out by these experiments. Nephritis of 
the rat is primarily and essentially a tubular disease, and the vascular changes 


are merely incidental. LANGMANN, New York. 


Pseupo-HERMAPHRODITISM. U. SHELLEY, Proc. Roy. Soc. Med. 31:1161 (Aug.) 
1938. 


A case was reported in a child of 6 years. 


WILLIAMSON, NEw ORLEANS. 


DISEASE OF THE VESICAL NECK IN THE CHILD. R. Lri&ce and H. Marion, Bull. 
Soc. de pédiat. de Paris 35:693 (Dec.) 1937. 


A boy 9 years old had had urinary symptoms for one year. Operation was 
refused. He died in uremia after suprapubic cystostomy, performed just before 
death. Another boy, 5 years old, had had symptoms and signs of urinary obstruc- 
tion since the age of 3% years. He had hypertrophy of the neck of the bladder. 
He was cured by operation. This condition should be considered when a boy has 
urinary incontinence with a distended bladder, or pyuria, or when the general 
condition is poor and there is retention of urea in the blood and copious urinary 
output. If the urine is already infected, catheterization and cystoscopic examina- 
tion may be done. If the urine is clear, an indwelling catheter may be inserted 
if the blood urea is high, and cystotomy and resection of the vesical neck should 


be peformed. BENJAMIN, Montreal, Canada. 
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TREATMENT OF GONORRHEAL VAGINITIS WITH EstroGeEN. C. Foz and R. 
SIMONARD, Rev. de gynec. e d’obst. 2:69 (Aug.) 1938. 


Theoretic consideration is given to the action and later effects of the use of 
estrogens, and special mention is made of the American investigators. The authors 
favor the use cf large doses of ondena. They used 5,000 rat units intramuscularly 
every other day in all the 10 cases presented. This was the only treatment used, 
and there were no untoward results except swelling of the mammary glands in the 
patient who received the largest amount of the substance. In most of the cases 
smears were negative for gonococcic organisms about forty-five to sixty days 
after the beginning of treatment. Soto, Habana, Cuba. 


Diseases of the Muscles, Bones, Joints and Lymph Glands 


MYOTONIA IN A CHILD: IMPROVEMENT BY QUININE TREATMENT. E. Boner, E. 
SoMERFELD-ZISKIND and E. ZiIsKINpD, Bull. Los Angeles Neurol. Soc. 3:88 
(June) 1938. 


A boy aged 5 had suffered for eighteen months from slowness and difficulty 
in walking which disappeared on exercise. There was no history of a similar 
affliction in the family. Examination revealed excellent muscular development in 
all extremities, weakness in the arms, localized myotatic reaction to percussion of 
the muscles and marked reduction of all the reflexes. The myotonic hand grip 
was not found. Quinine sulfate in doses of 10 grains (0.65 Gm.) daily produced 
marked improvement. The ropy consistency of the muscles disappeared and the 
myotatic reflex was diminished, but no change occurred in the appearance and 
measurements of the muscles. Temporary cessation of medication with quinine 
resulted in return of the symptoms. 


Mackay, Chicago. [Arcu. Neurot. & Psycurat.] 


AMYOTONIA CONGENITA (OPPENHEIM). J. C. BrouGHer, Northwest Med. 37: 
393 (Dec.) 1938. 


This is a report of a case of amyotonia congenita. It includes no neurologic 
or laboratory data and no observaticns at necropsy. Ropertson, Omaha 


OsTEOCHONDRITIS DissECcANS OF Hip. J. J. M. Brown, Med.-Chir. Soc. Edin- 
burgh, 1938, p. 185; in Edinburgh M. J., October 1938. : 
A 10 year old boy found himseif unable to walk because of pain in the right 
hip. . There was no limp. The clinical examination was not illuminating, but 
there was s!‘zht interference with abduction of the hip, with roentgen findings 
in the acetabulum and the upper part of the femoral head. After the hip had 
been immobilized in an abducted position for six months, the child was found 
to be able to walk normally, with no pain or atrophy and no disturbance of move- 
ments. However, after two months’ use of the hip, limitation of abduction and 
internal rotation of the hip appeared, and the roentgenogram then showed decalci- 
fication in the subchondral area of the femoral head, with separation of a piece of 
bone and cartilage. Brown feels that the disease is osteochondritis dissecans. 


NerFr, Kansas City, Mo. 


Two CASES OF CRANIO<CARPO-TARSAL DySTROPHY OF ? UNDESCRIBED Type. E. A. 
FREEMAN and J. H. SHeEtpon, Proc. Roy. Soc. Med. 31:1116 (July) 1938. 


1. The patient was a boy of 2 years and 9 months, the elder of 2 children. The 
second child was normal. At birth the boy’s appearance caused so much consterna- 
tion that he was put cut to die. He weighed 314 pounds (1,534 Gm.) at birth, and 
his legs were in a Budda position. There was a lump on the back of his head. 
The eyes were so deep in the face as to be hardly visible, and the lower part of 
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the forehead and the site of the eyebrows were occupied by a transverse swelling. 
The nose was hardly recognizable, and the mouth was very small. There were 
ulnar deviation of the hands and talipes equinovarus. The child’s appearance 
improved a great deal, and the hands continued to improve. The feet were treated, 
but without success. Roentgen examination of the skull showed a defect in union 
between the frontal bone and the floor of the skull. 

2. The patient was a girl aged 1% years, an only child. A reproduction of a 
roentgenogram of the skull accompanies the report. 


Wittramson, New Orleans. 


Boecx’s Sarcow. G. H. Newns and C. Harpwick, Proc. Roy. Soc. Med. 31: 
1124 (July) 1938. 


A boy cf 2 years was admitted to a hospital with the complaint that his fingers 
were swelling. They had commenced to swell about two months before admission. 
There was a fusiform painless swelling affecting the first and second fingers of 
the left hand and all four fingers of the right hand. There was slight proptosis 
of both eyes. The optic fundi were normal. Investigations gave negative results 
except that roentgen examination of the phalanges of the fingers showed small 


cystic spaces. Wittramson, New Orleans. 


KurpereL-Fer. SyNDROME. S. MACKENzIE, Proc. Roy. Soc. Med. 31:1162 (Aug.) 
1938. 


The patient was a boy of 7 weeks. On the third day of life, he suddenly turned 
blue, and the next morning the right arm was paralyzed with deformity of the right 
hand. He did not suck until he was 4 weeks old, and he did not thrive. At the 
time, the mother was told that he had suffered from a cerebral hemorrhage. On 
admission to the hospital the baby was wizened and had a feeble cry. He was cya- 
nosed. The neck was short and the head tilted upward and backward. There 
was an occipital prominence with a spur of bone palpable. The cervical and dorsal 
spines were not felt, and there was kyphoscoliosis of the upper dorsal part of the 
spinal column. Both scapulas were winged, and there was bilateral web neck with 
limitation of head movements. Torticollis to the right was present. There was 
slight facial asymmetry with a hypognathous pointed chin. The right arm showed 
spastic paralysis with claw hand, and there was slight spasticity of other limbs 
and bilateral talipes calcaneovarus. There was also bulging of ribs on the right 
side. Reports of the study of the spinal fluid and reproductions of roentgenograms 
of the head and spine are given in the report. 


WILL1aAMson, New Orleans. 


A Type or OssEous DystropHy AFFECTING THE HANDS AND FEET. C. HarpwIcx, 
Proc. Roy. Soc. Med. 31:1167 (Aug.) 1938. 


A girl of 6 years was taken to the hospital because the joints of her fingers 
appeared swollen. The mother noticed this swelling one year before, and the 
condition was progressing. On examination the heads of the middle phalanges 
of both hands and feet were found to be swollen. This was more noticeable in the 
hands. No abnormality in any other systems was found on physical examination. 
The roentgencgrams of the fingers and feet showed the middle and proximal 
phalanges to be short and broadened, particularly at their heads. 


WILLIAMSON, New Orleans. 


TREATMENT OF LYMPHANGIOMA BY SCLEROSING INJECTIONS OF SopIUM CITRATE. 
F. E. Castro, Arch. de méd. de enf. 41:798 (Dec.) 1938. 


Many agents have been employed in the so-called injection treatment of angioma 


of different types. Coagulating substances have largely been abandoned, but 
sclerosing drugs, such as tincture of iodine, red mercuric iodide, turpentine, sodium 
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salicylate and magnesium salts, have had considerable vogue. Hustin introduced 
sodium citrate for such injections after he found that less irritation followed its 
use; no instance of necrosis was noted when reasonable amounts of the solution 
were exhibited. He uses a saturated solution and injects 0.5 to 1 cc. deeply, and 
he does not repeat the treatment until all reaction has disappeared. Three cases 


are reported. AmeEssE, Denver. 


ATLANTOAXIAL SUBLUXATION Due TO POSTANGINAL ARTHRITIS; REDUCTION. 
M. Lance, Bull. Soc. de pédiat. de Paris 35:661 (Dec.) 1937. 


A girl 12 years old had multiple arthritis following sore throat. She was kept 
in bed for about two months. Six weeks later it was noted that she kept her head 
tilted to the right. Rotation or inclination of the head toward the left side was 
painful. The spinous process of the axis was abnormally prominent, and there 
was a marked depression between this and the occiput. Roentgenograms confirmed 
subluxation of the head and atlas forward on the axis. By means of a plaster cast 
the head was hyperextended and traction applied. Reduction of the dislocation 
was obtained in about two weeks, and a‘roentgenogram taken two months after 
treatment was begun showed the vertebrae in good position. 


BENJAMIN, Montreal, Canada. 


ERYTHREMIC MYELOID OSTEOPATHY (ERYTHROBLASTIC ANEMIA). M. PINCHERLE 
and O. Scacuietti1, Arch. ital. di pediat. 6:101 (April) 1938. 


This article, a 75 page long case report, cannot be summarized. The patient 
was a boy, who died of erythroblastic anemia in his sixth year. The observations 
in a complete autopsy are described in great detail with especial emphasis on the 
gross and microscopic anatomy of the individual bones. The plates illustrating the 
bone sections in comparison with the roentgenograms of the same bones are par- 


ticularly illuminating. The authors emphasize that erythroblastic anemia is to be 
considered as a primary disease of bone marrow. 

The bibliography includes nearly 200 titles and is especially useful because of 
its complete listing of Greek and Italian contributions to the literature. 


Dootey, New York. 


Mape.unc’s Disease. H. C. Bazzano and J. Carnetii, Arch. de med. inf. 7: 
407 (Oct.) 1938. 

The authors present a case of Madelung’s disease in a 12 year old girl who 
had a deformity of her right wrist which was not caused by trauma. Roentgeno- 
grams revealed an anterior curving of the distal end of the radius. 

They’ review the theories as to the cause. The disease is rare, occurring in 
girls around the age of puberty. 

Surgical measures were recommended to correct this deviation of the radius. 


ScnuLutz, Chicago. 


Diseases of the Eye 


OcuLaR MANIFESTATIONS OF CONGENITAL SypHitis. R. Kaun, Arch. Pediat. 
55:613 (Oct.) 1938. 

Attention is directed to the frequency of ocular symptoms in patients with con- 
genital syphilis. The eye is involved more frequently than any other organ; in 
only 22 per cent of cases do the eyes remain normal. Ocular symptoms are more 
frequent than a positive Wassermann reaction of the blood. As a diagnostic aid 
in cases of congenital syphilis the eye surpasses in importance all other organs. 

Orr. Buffalo. 
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SuRGICAL TREATMENT OF STRABISMUS. J. H. DuNNiNcTON, New York State 

J. Med. 38:12 (Jan. 1) 1938. 

While no arbitrary age limit should be set for operative treatment of strabismus, 
Dunnington advises that deviations should be corrected before the child reaches 
school age. The results are better, and the early removal of the deformity is 
important from a psychologic standpoint. AIkman, Rochester, N. Y. 


FAMILIAL CONGENITAL UNILATERAL MELANOsIS. A. Pavia, Arch. de oftal. de 
Buenos Aires 13:8 (Jan.) 1938. 

A case is reported of benign, nonprogressive congenital melanosis of one eye, 
with invasion of the bulbar conjunctiva, iris and skin of the lids in a man 27 years 
of age. A female cousin also had in the left eye a congenital pigmentary lesion, 
which extended to the skin of the lids and the forehead. 


Fintay, Habana, Cuba. [Arcu. Oputa.] 


OcuLar DEFECTS AS A CAUSE OF MIGRAINE IN CHILDREN, K. GruNERT, Miinchen. 
med. Wchnschr. 85:1339 (Sept. 2) 1938. 


Migraine is not a disease but a symptom complex, characterized by visual 
disturbances, headache and gastric distress. Each symptom may vary in char- 
acter, frequency and severity. A history of migraine in a close relative may aid 
in diagnosis if the condition is mild or is in an early stage. An attack may be 
precipitated by physical, psychic or toxic factors. Grunert found that ocular 
defects have not been sufficiently emphasized as a cause of migraine. In 129 
patients under 15 years of age he was able to relieve the symptoms by proper 


ophthalmologic supervision. Braupy, Mount Vernon, N. Y. 


ConGENITAL Cataract. S. Y. Li, Chinese M. J. 54:277 (Sept.) 1938. 


A Chinese man 24 years old had been afflicted with poor vision since child- 
hood. The parents had noted the disturbance in the child’s vision at birth because 
another son was found at 1 year of age to have blindness and “white pupils.” 
The parents then decided to examine the eyes of all of their babies at birth. As 
a result, 6 of the 8 children were found to have defective vision due to congenital 
cataract. Otherwise the family history is irrelevant. The vision of all the patients 
has been benefited by operative treatment. Nerr, Kansas City, Mo. 


Skin Diseases; Allergy 


Nasa ALLerRGy. A. H. Rowe, Arch. Otolary:.g. 28:98 (July) 1938. 


Rowe states that nasal allergy is responsible in practically every case for 
so-called hay fever, vasomotor rhinitis, paroxysmal rhinorrhea, nasal neurosis, 
spasmodic coryza and perennial hay fever. When nasal allergy is suspected, an 
examination of the mucus for eosinophils should be made. Surgical intervention 
should be resorted to only after several weeks of treatment and an adequate study 
to determine whether the condition is due to allergy and then only to remove 
obstruction not due to allergic edema or to control actual infection. 

Ionization of the nasal mucosa is discouraged. GreENwoop, Chicago. 


CuTANgous DISEASES IN CHILDREN. H. A. Drxon, Canad. M. A. J. 39:261 
(Sept.) 1938. 
A résumé is given of observations on 2,760 patients attending the clinic for 
cutaneous diseases at the Hospital for Sick Children, Toronto, Canada, during 
1936. 
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The most common diseases noted were impetigo contagiosa (18 per cent), 
eczema (14 per cent), dermatitis venenata (9 per cent), scabies (8 per cent), tinea 
tonsurans (3 per cent), hemangioma (7 per cent), verruca vulgaris (6 per cent) 
and pityriasis rosea (1 per cent). 

The routine treatment for impetigo is to apply freely during the day a mixture 
of 5 grains (0.32 Gm.) of sulfur and 1 ounce (30 cc.) of calamine lotion and at 
night an ointment of equal parts of ammoniated mercury and zinc oxide. For 
eczema and dermatitis venenata the treatment suggested is removal of irritants 
and use of an ointment of crude coal tar; for scabies, full strength sulfur oint- 
ment for three nights. Tinea tonsurans, or ringworm of the scalp, is treated by 
roentgen depilation. 

Routine methods which have proved of value for a number of other cutaneous 
diseases are outlined. Moore, Omaha. 


ALLERGY IN CHILDHOop. W. A. McGee, J. A. M. A. 111:1551 (Oct. 22) 1938. 


Allergy may be developed prenatally, and expectant mothers should be instructed 
that excess of allergens in the diet may produce hypersensitiveness in the offspring. 
After birth the infant is surrounded by inhalants, to which he may soon react 
abnormally. Then ingested food enters as a factor producing allergy. 

The procedures for introducing new foods and for combating reactions to them 
are described. It is advised that immunization procedures be carried out early. 
Diagnostic and therapeutic procedures are evaluated and the prognosis given. 


HeersMA, Kalamazoo, Mich. 


EFFECTIVENESS OF INTRAVENOUS HYPERTONIC SUCROSE AND ADRENALIN IN THE 
TREATMENT OF Status AstuMaticus. E. L. Keeney, J. Allergy 9:497 
(July) 1938. 


Keeney feels that the failure of epinephrine to give relief in some cases of 
status asthmaticus is due to the inability of the drug to relieve the bronchial and 
bronchiolar obstruction. He expresses the opinion that the use of some agent 
which will reduce the mucosal swelling is indicated. For this purpose he used 
100 cc. of a 50 per cent sucrose solution to which had been added 0.5 cc. of 1: 1,000 
epinephrine hydrochloride. Twelve injections were given intravenously to 6 
patients, with marked relief being obtained in all but 2. 

The beneficial effect of the sucrose solution is thought to be due to the fact 
that diffusion of the large sucrose molecule through the capillary wall is slow, 
so that there is a greater dehydrating effect on the swollen mucosa than is pro- 
duced by other agents. The decrease in mucosal swelling, together with the 
relaxation of the smooth muscle by the epinephrine, is believed to be the reason 
for the prompt relief of the respiratory distress. Epinephrine alone gave relief 
aiter the initial response to the intravenous injection, thus indicating that the 
patient is not “epinephrine-fast.” 


The author plans to continue his studies. Hover, Cincinnati. 


ALLERGIC Purpura. R. W. B. Etwis, Proc. Roy. Soc. Med. 31:768 (May) 1938. 


Ellis reports the case of a boy aged 9 years. He complained of pain, swelling 
of the right ankle and swelling of both knees. Later, swellings appeared on the 
forearms, the wrists and the left elbow. There were a number of large urticarial 
wheals which were replaced by purpuric lesions. On admission to the hospital 
the boy was found to have purpuric lesions on the trunk and the limbs and also 
a severe sore throat. A pure growth of hemolytic streptococci was obtained by 
culture of material from the throat. He had recurrent attacks of abdominal 
pain, and blood appeared in the feces and the urine. There was a soft systolic 
murmur in the mitral area. The subsequent history of the illness, with complete 


data, is given in the report. Wittramson, New Orleans. 
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SUBCUTANEOUS ADIPONECROSIS AND LIPOGRANULOMATOSIS IN AN INFANT. G. 
Frova, Arch. ital. di pediat. 5:212 (June) 1937. 


This is a report of a classic example of lipogranulomatosis subsiding after a 
rather longer course than usual (thirteen months). Histologically the lesions 
appeared in the deep layers of the dermis and the subcutaneous tissues and were 
characterized by a granulomatous reaction. There were numerous histiocytes in 
various stages, giant cells and zones of hyaline degeneration. The bibliography 


is extensive. DooLtey, New York. 


Teeth and Dentistry 


NuTRITIONAL Factors IN DENTAL DEVELOPMENT. C. D. BuTLerR, J. Am. Dent. A. 
25:1599 (Oct.) 1938. 


This is a brief description of the evolution of dentistry from a condition in 
which it resembled the trade of the barber or the blacksmith to the present status 
as a specialized branch of the medical profession. 

“We agree that a diet of adequate caloric value, containing liberal quantities 
of milk, vegetables and fruits, together with meat, eggs and whole-grain cereals, 
and supplemented with codliver oil or other vitamin concentrates, should furnish 
the building materials for proper tooth growth and development.” “It is advisable 
to give medicinal calcium with acid fruit juice between meals .” only when 
there is a definite bodily deficiency during rapid growth or pregnancy. Todd 
states that “various allergic conditions are accompanied by a general demineraliza- 
tion, and that the consequent softening of the maxillary bones may lead to 
deformities.” “. a patient with an unexplained tendency to caries deserves 
a careful metabolic examination to determine a possible endocrinopathic back- 
ground. Severe endocrine disturbances are definable, but at present it is 
impossible to recognize and evaluate the effects of minor deviations in hormone 
balance. A case is given showing cooperation of an ophthalmologist, an ortho- 
dontist and a pediatrician in caring for a patient with hormone imbalance. 


From STEADMAN, St. Paul. [ANGLE ORTHODONTIST. ] 


HEREDITY IN RELATION TO SIZE OF TEETH. W. Hype, J. Am. Dent. A. 25:1763 
(Neov.) 1938. 


Little has been added recently concerning the heredity of human teeth and 
their supporting structures. Every orthodontist should keep a record of his cases 
from the standpoint of heredity. A brief explanation of the simple basic principle 
of genetic inheritance is presented without going into the extremely complicated 
mechanisms that take place in human genetic inheritance. “Size in anatomic 
structures is markedly influenced by heredity.” There is great variation in sizes 
of teeth not only in different persons but often in the same person, and sex seems 
unrelated. The author believes children’s teeth of today are larger than twenty 
years ago. Disharmonies between teeth and bony structures do exist. Heredity 
is the only factor apart from pathologic conditions which affects tooth size; but 
stimulation resulting from tooth development and the amount of function are 
two environmental factors besides heredity affecting alveolar bone growth. 


From STEADMAN, St. Paul. [ANGLE OrTHODONTIST.] 


RELATION OF Dret TO OrAL HeattH. M. Koeune, J. Am. Dent. A. 25:1767 
(Nov.) 1938. 

“|. Nutritional adequacy of the diet is of fundamental importance from 
the prenatal period through adolescence, in the formation cf a sound, healthy body 
and of well-formed and well-enameled teeth with satisfactory occlusion. It is 
equally important throughout life in the maintenance of the general health and the 
health of the parodontal tissues. The theory that food intake effects the integrity 
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of the erupted tooth, chiefly through making conditions possible or impossible for 
aciduric micro-organisms to infest the mouth and preduce acid on protected tooth 
surfaces, seems to be the only logical explanation for many known facts about 
the occurrence and unusual nature of this disease (caries). There are many legiti- 
mate reasons for recommending that the diet of children and adults be nutri- 
tionally adequate. If, at the same time, the use of concentrated sweets is reduced 
to an absolute minimum, there is the greatest likelihood that the incidence of 
caries in the civilized population of the world will be reduced to a minimum.” 


STEADMAN, St. Paul. [ANGLE ORTHODONTIST. ] 


Tue DEFECT OF PARALLELISM BETWEEN OssEOUS GROWTH AND DENTAL DEVELOP- 
MENT CONSIDERED AS A FACTOR IN THE ETIOLOGY OF DENTOFACIAL MALFORMA- 
TIONS. L. DE Coster, Rev. de stomatol. 40:588 (Sept.) 1938. 


D. Coster undertakes to answer the following questions: 

Dees the maturity of the bony skeleton of the body have definite relations with 
the development of the facial skeleton? 

Is dental development or evolution related to general development ? 

Under what form, statistically speaking, are the relations of osseous maturity 
and dental evolution manifested in malocclusions ? 

Is there any relation between the form of the malocclusion and the formula 
for osseous age as compared with dental age? 

How can these relations be explained? 

An exposition of related questions. 

The conclusions reached are that facial development is a delicate process and 
that osseous development is but slightly influenced by orthcdontic treatment. 


Newcoms, Cleveland. [ANGLE ORTHODONTIST. ] 


Surgery and Orthopedics 


TRAUMATIC RUPTURE OF THE DIAPHRAGM IN A CuiLp. P. H. Durr, New 
England J. Med. 219:84 (July 21) 1938. 


Traumatic rupture of the diaphragm, which used to be a rarity, bids fair to 
be much commoner because of the frequency of automobile accidents. 

A boy of 5 was knocked down or run over by a truck. The diagnosis was: 
concussion, multiple contusions, lacerations, abrasions and probably internal 
injuries. The patient vomited at intervals. Dulness in the left side of the chest 
was first interpreted as due probably to extravasation of blocd. 

About three weeks later the area of cardiac dulness was shifted markedly to 
the right; the apex beat was visible to the right of the sternum. In the left side 
of the chest there were large areas of flatness and dulness and some of hyper- 
tympany. A barium sulfate enema demonstrated that the colon was in the left 
pleural cavity, and a small barium sulfate meal showed the stomach to be in the 
chest also. It was completely inverted. 

Preliminary crushing of the left phrenic nerve was done, and the patient was 
given transfusion of blood twice. 

For operation intracheal anesthesia was maintained, cyclopropane being used 
almost entirely, with a little ether at one stage of the operation. 

Most of the large bowel was found to be in the chest; even part of the ascend- 
ing colon was above the diaphragm, indicating that this part of the colon had a 
mysentery. The appendix was not far from the opening in the diaphragm. 
Practically all the small bowel was also in the chest. About half the spleen was 
above the diaphragm, as was the left lobe of the liver. The stomach, of course, 
was entirely in the chest. The opening in the diaphragm was abcut 10 cm. long 
and 5 cm. wide. 

The patient was discharged from the hospital four weeks after operation. 
Physical examination at this time showed the chest and abdomen to be essentially 
normal, and a roentgenogram confirmed the finding. GENBENBACH, Denver. 
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MANAGEMENT OF THREATENED THORACOGENIC SPINAL CurRVATURE. J. D. BIsGArp, 
Tubercle 20:13 (Oct.) 1938. 


The two types of preventable spinal deformities discussed in this paper are the 
pleurogenic or empyematous scoliosis and the thoracoplastogenic or thorocoplasty 
scoliosis. In the pleurogenic type there is a scoliosis without rotation, with the 
convexity of the spine directed toward the healthy side. In the thoracoplastogenic 
type the convexity is toward the side operated on and is accompanied by rotation. 
Deforming curvatures rarely develop in adults, but since most patients with pleural 
disease, many with pulmonary disease and all that have had extensive costal 
resections come to have some spinal curvature, Bisgard emphasizes the importance 
of intelligent preventive measures, especially in regard to the young, since both 
types are curable if corrected in their incipiency. Pleurogenic deformities can be 
prevented by: (1) prevention of the formation of pleural scar by early cure of the 
empyema or pleuritis, and (2) constant attention to maintenance of straight aline- 
ment or preferably overcorrection of the spine. This can be accomplished by 
means of (a) postural wedging, (b) application of corrective body casts of plaster 
of paris and (c) resection of ribs on the side of the concavity. To facilitate 
correction and the use of corrective measures, it is helpful to anesthetize the area 
of the wound by crushing the intercostal nerves which supply the area. 


EuceNne H. Situ, Ogden, Utah. 


TREATMENT OF FRACTURE OF THE PELVIS IN CHILDHOOD. P. CERESA, Prat. pediat. 
15:167 (Oct.) 1937. 


Ceresa reports the cases of 2 children, aged 9 and 6 years, who sustained 
multiple fractures of the pelvis and recovered satisfactorily with the use of special 
apparatus previously described. The younger of the children also had rupture of 
the urethra, which healed after cystotomy and dilatation. Dootey, New York. 


REPAIR OF HARELIP. J. CASTRO VILLAGRANA, Rev. mex. de puericultura 7:509 
(Oct.) 1937. 


The author describes briefly and illustrates with 12 plates the operative pro- 
cedure used to repair harelip. Herron, Monroe. La. 


Ear_y DIAGNOSIS OF CONGENITAL DISLOCATION OF THE Hip. Licut1, Monatschr. 
f. Kinderh. 74:243, 1938. 


There has been a tradition that asymmetric folds of skin on the inner surface 
of the thigh suggest congenital dislocation of the hip. The writer presents photo- 
graphs and roentgenograms to show that this conception is erroneous. 


GeERSTLEY, Chicago. 


Miscellaneous 
NEUTROPENIA FOLLOWING SULFANILAMIDE: Report oF A CASE. H. W. JONES 
and C. P. Mutter, J. Lab. & Clin. Med. 24:121 (Nov.) 1938. 


The possibility of severe neutropenia following administration of sulfanilamide 
is suggested. It is also noted that in susceptible patients there may be increasing 


susceptibility to the drug. McMurray, Galveston, Texas. 


GRANULOCYTOPENIA ASSOCIATED WITH SULFANILAMIDE THERAPY. J. G. ALLEN 
and C. L. SHort, New England J. Med. 219:6 (July 7) 1938. 
Severe granulocytopenia occurred in an 18 year old girl during administration 
of sulfanilamide, followed by spontaneous recovery. 
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Reports of 7 similar cases are abstracted from the literature, in all but 1 
of which the blood disease resulted fatally. In these cases the dosage and the 
duration of the employment of sulfanilamide were not excessive according to 
present practice. 

Idiosyncrasy, rather than cumulative toxicity, is probably the mechanism in 
the production of granulocytopenia in these patients. 

The importance of frequent examinations of the blood during the administration 
of sulfanilamide, whether the patient shows toxic symptoms or not, is stressed. 


GENBENBACH, Denver. 


THE PEDIATRIST AND THE SURGEON. J. T. THORNRON, West Virginia M. J. 34:395 
(Sept.) 1938. 


To obtain the best results in surgical treatment of children, the surgeon must 
have a full comprehension of the difference between the child and the adult; there- 
fore close cooperation between the surgeon and the pediatrician is demanded. The 
pediatrician, not the family, must select carefully the surgeon for his patient. 

The pediatrician must assume full responsibility for the diagnosis and for the 
decision for or against operation. 

Both preoperative and postoperative care should be in the hands of the 
pediatrician. 

Preparatory hospitalization, with drug sedation, is advised. The body heat 
must be conserved. Operation must be expedited. Tissues must be handled 
gently. Prolonged starvation must be avoided. Adequate hydration must be assured. 
Postoperative pain must be relieved and rest assured. 


Anesthetics are considered. SHAwKEY, Charleston, W. Va. 


Oxycen Lack: Its Causes, EFFects AND RetierF. H. W. Davies, M. J. 
Australia 2:627 (Oct. 15) 1938. 


Of the various causes of oxygen lack, Davies discusses two: (a) rapid, shallow 
breathing and (b) conditions causing “secondary oxygen lack.” Even though 
rapid, shallow breathing is accompanied by considerable increase in respiratory 
minute vclume, it causes a fall in arterial oxygen saturation through the accom- 
panying restriction of depth of breathing and the consequent exaggeration of 
inequalities in the ventilation of the lungs. On the other hand, rapid, shallow 
breathing is a result of oxygen lack. Hence a vicious circle may be set up in a 
variety of clinical respiratory disorders. 

Rapid, shallow breathing causes also an increase in the output cf carbon 
dioxide. The result of this excessive elimination of carbon dioxide is a reduction 
in the partial pressure of carbon dioxide in the blood (“gaseous alkalosis”) and 
consequently an increase in stability of oxyhemoglobin. Thus, although a 
sufficiency of oxygen may be present in the blood, it is less readily available to 
the tissues. This condition may be termed “secondary oxygen !ack,” and it occurs 
in any case of oxygen lack in which there is no obstacle to the removal of carbon 
dioxide. 

Secondary oxygen lack is important clinically. In cases in which edematous 
or inflammatory thickening is limited mainly to the alveolar walls, carbon dioxide, 
by virtue of its great solubility and diffusibility, is not retained; but oxygen lack 
occurs. On the other hand, where the lesion obstructs the finer bronchioles there 
is insufficient surface area for diffusion, and oxygen lack is associated with carbon 
dioxide retention. Examples of these different conditions are lobar pneumonia as 
compared with bronchopneumonia, pulmonary edema as compared with acute 
bronchitis, and phosgene poisoning as compared with mustard gas poisoning. In 
extreme cases the difference in symptoms is obvious. With secondary oxygen 
lack there may be some muscular rigidity. There are slight if any subjective 
sensaticns of dyspnea (apart from pleural pain), and the cyanosis is of the pallid 
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leaden type. On the other hand, with carbon dioxide retention dyspnea may be 
severe, and the cyanosis is of the plethoric plum-colored type. With less severe 
conditions the differences are less obvious and call for nice judgment on the part 
of the clinician as to whether or not the addition of carbon dioxide to the oxygen 
therapy is desirable. 

If oxygen lack is allowed to persist, it causes damage to important organs— 
damage which is repaired slowly, if at all. The clinical signs of oxygen lack are 
cyanosis (may be absent in anemic people), increased respiratory rate, orthopnea 
and Cheyne-Stokes breathing, restlessness, mild delirium and increased pulse rate. 
The ccmbination of two or more of these signs or symptoms demands serious 
consideration. Dyspnea, unless due to pleural pain, is a sign of carbon dioxide 
retention rather than of oxygen lack. Prevention and treatment of oxygen lack 
are also discussed in detail, special attention being given to common faults in 
administration, calculation cf effective administration and ideal methods of 


administration of oxygen. Gonce, Madison, Wis 
, ’ ° 


UnusuaL ROENTGENOLOGIC FINDINGS IN INFANTS. M. ConNeEN, Arch. f. Kin- 
derh. 114:236 (Aug.) 1938. 


Connen presents a series of unusual roentgenologic findings in infants. A 
report is made of a premature baby in whom cyanosis and dyspnea developed at 
6 weeks of age. There was a period of recovery until the fourth month of age, 
when the child contracted pneumonia and died. An explanation of the clinical 
findings was possible through the roentgenograms. The plates demonstrated 
scoliosis of the thoracic vertebrae and absence of the third and fourth ribs on the 
left side together with malformation of the fifth, sixth and seventh ribs on that 
side, The heart and mediastinum were displaced to the left. A portion of the 
lung was herniated through the defective thoracic cage. 

A report is also made of patients with encapsulated pneumothorax and pyo- 
pneumothorax. Both clinical and roentgenologic findings are given. 


HANSEN, Minneapolis. 


SULFANILAMIDE, H. Kont, Monatschr. f. Kinderh. 73:381 (June) 1938. 

In the treatment of erysipelas the combined use of sulfanilamide and ultra- 
violet radiation is better than the use of radiation alone. In the treatment of 
pyelocystitis due to the colon bacillus and streptococcus, sulfanilamide effects a 
cure in one or two weeks. On the other hand, Kohl found no convincing proof 
of its efficiency in general sepsis, meningococcic and streptococcic meningitis, otitis 
and lymphadenitis. GERSTLEY, Chicago. 


RecTaAL ABSORPTION OF QuININE. F. Horn and M. L. TuHreme, Monatschr. f. 
Kinderh. 73:413 (June) 1938. 


When quinine is given by rectum, the amount excreted in the urine varies 
with the size of the dose, 77 per cent appearing after small doses, 11 per cent 
after moderate doses and 2 per cent after large doses. Thus the amount of 
quinine excreted is no index of the absorption. On the other hand, after a very 
large dose the concentration of quinine in the blood shows an increase of from 
six to ten times that following a small dose, whether the drug is given by mouth 
or by rectum. Evidently quinine is well absorbed when given rectally. 


GERSTLEY, Chicago. 


SCHAUMANN’S “BENIGN GRANULOMATOSIS” (Morsus BESNIER-BoECK-SCHAU- 
MANN). O. NAUMANN, Ztschr. f. Kinderh. 60:1 (June 20) 1938. 


The conditicn named in the title has been described in only 4 infants; in 2 of 
these the observations were inconclusive. Naumann reports the disease in an 
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infant 3 months old. Syphilis was suspected, but tests were negative, and anti- 
syphilitic therapy was ineffective. Tuberculosis also was ruled out. Marked 
anemia, symptoms of involvement of the central nervous system, pyuria, ocular 
changes and infiltration of the skin were present. Death resulted from suffocation 
due to displacement of the diaphragm by an enlarged kidney. Autopsy revealed 
widespread sarcoid infiltration of tissues. 

In a second case, that of a 14 year old boy with a roentgenogram of the lungs 
that showed changes resembling miliary tuberculosis and adenitis and lesions of 
the eyes, the disease cleared up spontaneously. SremseNn, Chicago. 


LyE PoIsONING OF CHILDREN IN SLOVAKIA. E. ToMANEK, Bratisl. lekar. listy 
(supp.) 16:241 (Sept.) 1936. 


Tomanek reports 1,087 cases of lye poisoning. In 493 cases children under 
5 years of age were involved. He recommends greater supervision and control 
of the sale of lye, provision for poison labels and a special type of container. 


STuLIK, Chicago. 





Book Reviews 


The Chemistry of Natural Immunity. By W. F. Koch, Ph.D., M.D. Price, 
- Pp. 199, with 38 illustrations. Boston: The Christopher Publishing House, 
38. ; 


This pretentious title refers to the latest manifestation of the Koch treatment 
for cancer and other diseases. According to Dr. Koch many ills are “based upon 
toxic activity that destroys oxidation catalysis. They are all curable by restora- 
tion of the oxidation catalysis to normal, or to better than normal.” To prove 
this point he delivers a blast of biochemical and physiologic jargon, in which the 
vitamins are not forgotten. A series of case histories is presented. There is also 
some speculation about the spontaneous generation of filtrable viruses. 

Cancer, tuberculosis, leprosy, syphilis, psoriasis, poliomyelitis, acne, staphylo- 
coccic meningitis, common colds, distemper, arthritis, sinusitis, Vincent’s infection, 
pneumonia, measles, shingles, arrested development, epilepsy, dementia praecox 
and hay fever are among the diseases which Dr. Koch claims to cure. The 
remarkable agent which is responsible for these miracles is known as “glyoxylide,” 
which is supposed to restore oxidation catalysis to normal. Since this book is 
largely a series of arguments to show why such a substance should be effective, 
one is naturally interested in confirmatory evidence. 

For practitioners not already familiar with this material, the Bureau of Inves- 
tigation of the American Medical Association has made available its studies on 
Koch’s cancer cure. Among the most illuminating data collected by the bureau 
are reports of 13 cases presented to the Cancer Committee of the Wayne County 
(Detroit) Medical Society, by Koch himself, as illustrating cure of cancer. In 7 
of these cases the presence of cancer could not be proved, in 3 roentgen or radium 
treatment probably accounted for the improvement, and in 3 the patient died. In 
addition, over 40 cases are listed in which the patient died of some kind of neo- 
plasm in spite of having received the Koch treatment. According to the bureau, 
patients are charged from $200 to $300 for each injection. 

The Koch treatment is apparently worthless. Whether Koch is a charlatan or 
only self deluded is beside the point. It is to be hoped that the physician, as he 
encounters one after another of these spurious types of cancer treatment, will resist 
a hopeless, cynical attitude toward one of the most terrible maladies. 


The Mechanism of Thought, Imagery and Hallucination. By Joshua Rosett, 
M.D. Price, $3. Pp. 322, with 12 illustrations. New York: Columbia Uni- 
versity Press, 1939. 

Dr. Rosett describes the thought processes (including imagery and hallucina- 
tion) in terms of the anatomy of the central nervous system. The role of sensa- 
tions and their relation to the physiologic functions of the various parts of the 
brain are stressed throughout. The point of view is objective and analytic. 

A chapter is devoted to emotions and the conscious state. The part played by 
the nerve impulses, the thalamus as a relay station of nervous impulses, the 
autonomic nervous system and the effect of epinephrine are described. Emphasis 
is placed on the control of the autonomic nervous system by the cerebral cortex. 
No mention is made of the inherent instinctive drives usually considered as the 
most important influence over emotional response. Similarly, the neural pathways 
and association systems involved in the will, in attention, in symbols and in 
imagery are described. The mechanics of the epileptic seizure and of sleep are 
considered in two additional chapters. Hallucinations are interpreted in terms 
of injuries of the brain. 

The book is well written. The point of view is more academic than clinical 
and more anatomic and neurologic than psychologic. 
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Pulmonary Tuberculosis in Adults and Children. By James Alexander Miller, 
M.D., and Arvid Wallgren, M.D. Price, $3.50. Pp. 198, with 43 illustrations 
and 20 tables. New York: Thos. Nelson & Sons, 1939. 


This is a concise but adequate presentation of the subject of tuberculosis of 
the lungs in both adults and children, including pathogenesis, immunobiology, evo- 
lution, pathology, biologic and morphologic interpretation and finally clinical 
aspects. In the section on tuberculosis of children the important and somewhat 
controversial subject of the so-called primary childhood type of infection is 
thoroughly discussed, and a temperate, well considered conclusion is reached. It 
is in childhood that tuberculin testing finds its greatest applicability, and the 
rationale and methods are adequately presented. In the description of clinical 
characteristics the illustrative short case history is frequently used effectively to 
link theory with practice. The roentgenograms, charts and photographs are 
excellent. This book is one of the best authoritative presentations available. 


Medical Leaves, 1939, A Symposium on Jewish Medical Problems. Edited 
by Dr. Abraham Levinson. Pp. 196, with 27 illustrations. Price, $3.00, 
Chicago: Medical Leaves, Inc., 1939. 


This book, edited by Abraham Levinson, is the second yearly volume to appear. 
In the foreword it is stated: “Medical Leaves is dedicated to a study of Jewish 
medical history and contemporary Jewish medical problems. The achievements 
of Jewish physicians throughout the ages, the health status of the Jew in the 
past and in the present, the medical problems of Jews in various countries—all 
enter into the scope of this volume.” This will give an idea of the contents. The 
topics discussed are by no means purely medical, though many have a distinct 
bearing on medicine. This is an interesting, well printed and well illustrated 
volume containing much of interest to the physician. 


Einfiihrung in dic Kinderheilkunde. By Dr. E. Glanzmann. No price given. 
Pp. 512, with 63 illustrations. Vienna, Austria: Julius Springer, 1939. 


This collection of one hundred and fifteen lectures by a professor of pediatrics 
at the University of Berne is an interesting compilation of his experiences which 
covers the field of pediatrics. Especially noteworthy is the section on nutrition, 
which seems to be complete. 

The arrangement of the book is somewhat different from that usually encoun- 
tered, but it should not be misleading, since the subjects are listed at the front. 
Unfortunately, there is no index. This volume is meant as a textbook for students 
and physicians and as such is highly acceptable. The illustrations are excellent. 


Maladies des nourrissons et des enfants. By Dr. Germain Blechmann. Price, 
90 francs. Pp. 518, with no illustrations: Paris: Gaston Doin & Cie, 1939. 
This short textbook on diseases of infants and children is an up-to-date com- 

pendium. It lays special emphasis on treatment. A book of this type is to be 

recommended. 
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Directory of Pediatric Societies* 


INTERNATIONAL 


INTERNATIONAL ASSOCIATION OF PREVENTIVE PEDIATRICS 
President: Prof. S. Monrad, Dronning Louises B¢grnehospital, Copenhagen, 
Denmark. 
Secretary: Dr. Daniel Oltramare, 15 Rue Lévrier, Geneva, Switzerland. 
INTERNATIONAL CONGRESS OF PEDIATRICS 
President: Prof. Luigi Spolverini, Policlinico Lungo Tevere Melini 24, Rome, 
Italy. 
Secretary: Professor Vitetti, Rome, Italy. 
Place: Boston. Time: Sept. 3-5, 1940. 
American Committee : 
Chairman: Dr. Henry F. Helmholz, Mayo Clinic, Rochester, Minn. 
Secretary: Dr. Kenneth D. Blackfan, 300 Longwood Ave., Boston. 
Canadian Committee : 
Chairman: Dr. Alan Brown, Hospital for Sick Children, 67 College St., Toronto. 
Secretary: Dr. H. P. Wright, 1509 Sherbrooke St. W., Montreal. 
INTERNATIONAL CONGRESS FOR THE PROTECTION OF INFANCY 
Secretary: Prof. G. B. Allaria, Corso Bramante 29, Torino 120, Italy. 


FOREIGN 


ARGENTINE PEDIATRIC SOCIETY OF BUENOS AIRES 
President: Dr. Martin Ramon Arana, 1809 Rodriguez Pefia, Buenos Aires. 
General Secretary: Dr. Alfredo Larguia, Cerrito 1179, Buenos Aires. 
BriTIsH PAEDIATRIC ASSOCIATION 
President: Dr. Hector C. Cameron, 23 Devonshire Pl., Upper Wimpole St., 
London, W. 1. 
Secretary: Dr. Arthur G. Maitland Jones, 31A Weymouth St., London, W. 1. 


DANISH PEDIATRIC SOCIETY 


President: Dr. E. Lenstrup, Copenhagen. 

Secretary: Dr. E. Gjgrup, Dronning Louises B¢grnehospital, Copenhagen. 
PAEDIATRICKY SPOLOK NA SLOVENSKU 

President: Dr. A. J. C. Chura, Lazaretska 11, Bratislava. 


Secretary: Dr. P. Rados, Lazaretska 6, Bratislava. 
Place: Pediatric Clinic, University Bratislava. Time: Six times a year. 


Royat Society oF MEDICINE, SECTION FOR THE STUDY oF DISEASE 
IN CHILDREN 


President: Dr. E. A. Cockayne, 98 Harley St., London, W. 1, England. 
Secretary: Dr. R. Lightwood, 86 Brook St., London, W. 1, England. 
Place: 1 Wimpole St., London. Time: Fourth Friday of each month, 4:15 p. m. 


PALESTINE JEWISH MEDICAL ASSOCIATION, SECTION OF PHYSICIANS 
OF CHILDREN’S DISEASES 


President: Prof. S. Rosenbaum, 26 Bialikstr., Tel Aviv. 
Secretary: Dr. A. Briinn, 9 Maazestre, Tel Aviv. 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 
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SociEDAD CUBANA DE PEDIATRIA 
President: Dr. Clemente Inclan Costa, Manrique 48, Habana. 
Secretary: Dr. Serafin Falcon Lopez, Calle B No. 356, Vedado, Habana. 
Place: Catedra de Clinica Infantil, Hospital Mercedes, Habana. Time: Last 
Wednesday of every month. 


SociETE DE PEDIATRIE DE PARIS 
President: Dr. B. Weill-Hallé, 49 Avenue Raymond Poincaré, Paris, France. 
Secretary: Dr. Jean Hallé, 10 bis Rue du Pré aux Clercs, Paris, France. 
Place: Hopital des Enfants Malades, 49 Rue de Sévres. Time: 4:30 p. m, 
third Thursday of every month. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, 
SECTION ON PEDIATRICS 
Chairman: Dr. Albert D. Kaiser, 16 N. Goodman St., Rochester, N. Y. 
Secretary: Dr. Hugh L. Dwyer, 315 Alameda Rd., Kansas City, Mo. 
Place: New York. Time: June 10-14, 1940. 


AMERICAN ACADEMY OF PEDIATRICS 
President: Dr. H. F. Helmholz, Mayo Clinic, Rochester, Minn. 
Secretary: Dr. Clifford G. Grulee, 636 Church St., Evanston, III. 
Place: Netherland Plaza Hotel, Cincinnati. Time: Nov. 16-18, 1939. 
Region II. Meeting cancelled. 


AMERICAN HOospITAL ASSOCIATION, CHILDREN’S HospiITaAL SECTION 
’ 


Chairman: Miss Mabel Binner, Children’s Memorial Hospital, Chicago. 
Secretary: Winifred Culbertson, Children’s Convalescent Hospital, Cincinnati. 


AMERICAN PEDIATRIC SOCIETY 


President: Dr. Herbert B. Wilcox, 39 E. 75th St., New York. 
Secretary-Treasurer: Dr. Hugh McCulloch, 325 N. Euclid St., St. Louis. 


CANADIAN SOCIETY FOR THE STUDY OF DISEASES OF CHILDREN 
President: Dr. R. R. MacGregor, 142 Wellington St., Kingston, Ontario. 
Secretary-Treasurer: Dr. Elizabeth Chant Robertson, Hospital for Sick Chil- 

dren, Toronto. 
SociETY FOR PEDIATRIC RESEARCH 
President: Dr. Daniel C. Darrow, 330 Cedar St., New Haven, Conn. 
Secretary: Dr.Mitchell I. Rubin, 1740 Bainbridge St., Philadelphia. 


SECTIONAL 


INTERMOUNTAIN PEDIATRIC SOCIETY 
President: Dr. Eugene Smith, 385-24th St., Ogden, Utah. 
Secretary-Treasurer: Dr. W. C. Cheney, 837 Boston Bldg., Salt Lake City. 
Place: Salt Lake City General Hospital. Time: First Thursday of each month, 
8 p. m. 
NEw ENGLAND PEDIATRIC SOCIETY 
President: Dr. R. Cannon Eley, 319 Longwood Ave., Boston. 
Secretary-Treasurer: .Dr. James Marvin Baty, 319 Longwood Ave., Boston. 
Place: Boston Medical Library. Time: Four meetings a year, occurring from 
September to May. 


NortH Paciric’ PEDIATRIC SOCIETY 


President: Dr. Frederick Fischer, 407 Riverside Ave., Spokane, Wash. 
Secretary: Dr. C. L. Lyons, Paulsen Medical-Dental Bldg., Spokane, Wash. 
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Rocky MountTAIN PEDIATRIC SOCIETY 


President: Dr. John Schoonover, Republic Bldg., Denver. 

Secretary: Dr. F. Craig Johnson, 1850 Gilpin St., Denver. 

Place: Children’s Hospital, Denver. Time: First Saturday of each month from 
September to May, inclusive, 7:30 p. m. 


SOUTHERN MEDICAL ASSOCIATION, SECTION OF PEDIATRICS 


Chairman: Dr. Hughes Kennedy Jr., Highland Plaza Apts., Birmingham, Ala. 
Secretary: Dr. Warren W. Quillian, 227 Aragon Ave., Coral Gables, Fla. 
Place: Memphis, Tenn. Time: Nov. 21-24, 1939. 


STATE 


ALABAMA PEDIATRIC SOCIETY 


President: Dr. Stewart H. Welch, 1117 S. 20th St., Birmingham. 
Secretary-Treasurer: Dr. William R. Britton, 4 Catoma St., Montgomery. 


ARKANSAS STATE PEDIATRIC ASSOCIATION 


Chairman: Dr. G. D. Murphy, 112 Peach St., El Dorado. 
Secretary: Dr. Madeline M. Melson, 909 Main St., Little Rock. 


CALIFORNIA STATE MEDICAL Society, SECTION ON PEDIATRICS 


Chairman: Dr. Harold K. Faber, 2341 Clay St., San Francisco. 
Secretary: Dr. Hartzel H. Ray, 23-2d Ave., San Mateo. 


FiormwA STATE PEDIATRIC SOCIETY 


President: Dr. Gilbert S. Osincup, 300 E. Colonial Dr., Orlando. 
Secretary: Dr. Warren W. Quillian, 227 Aragon Ave., Coral Gabies. 


Place: Concurrent with state association meeting at time of convention. 


GeorciA PeprIatRic SocIETY 


President: Dr. L. H. Muse, 384 Peachtree St. N. E., Atlanta. 

Secretary-Treasurer: Dr. Don F. Cathcart, 478 Peachtree St. N. E., Atlanta. 

Scientific Meeting: Place: Atlanta. Time: December 1939. Business Meeting: 
Place: .Savannah. Time: April 1940. 


HEZEKIAH BEARDSLEY PEDIATRIC CLUB OF CONNECTICUT 
President: Dr. C. V. Calvin, 144 Golden Hill St., Bridgeport. 
Secretary: Dr. E. T. Wakeman, 129 ne Ave., New Haven. 
Time: Three meetings a year. 


INDIANA STATE PEDIATRIC SOCIETY 
President: Dr. O. N. Torian, 23 E. Ohio St., Indianapolis. 
Secretary-Treasurer: Dr. Mathew Winters, 621 Hume Mansur Bldg., Indian- 
apolis. 
Time: Two meetings a year. 


Iowa PEpDIATRIC SOCIETY 


President: Dr. Morgan J. Foster, 837 Higley Bldg., Cedar Rapids. 
Secretary-Treasurer: Dr. Arnold M. Smythe, 406-6th Ave., Des Moines. 


LovuIsIANA STATE PEDIATRIC SOCIETY 


President: Dr. Ruth Aleman, 1407 S. Carrollton Ave., New Orleans. 
Secretary-Treasurer: Dr. Philip C. de Verges, 312 Audubon Bldg., New Orleans. 
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MEDICAL SociIETY OF STATE OF NEw York, SECTION ON PEDIATRICS 


Chairman: Dr. Paul W. Beaven, 26 S. Goodman St., Rochester. 
Secretary: Dr. Leslie O. Ashton, 842 Park Ave., New York. 


MEDICAL SOCIETY OF THE STATE OF PENNSYLVANIA, PEDIATRIC SECTION 


Chairman: Dr. John M. Higgins, 600 S. Wilbur Ave., Sayre. 
. Secretary: Dr. John D. Sturgeon Jr., 22 N. Gallatin Ave., Uniontown. 


MICHIGAN STATE MEDICAL Society, PEDIATRIC SECTION 


Chairman: Dr. Allan L. Richardson, 3001 W. Grand Blvd., Detroit. 
Secretary: Dr. Ward L. Chadwick, 524 Medical Arts Bldg., Grand Rapids. 


MissIssippr STATE PEDIATRIC SOCIETY 
President: Dr. Guy C. Jarratt, 920 Crawford St., Vicksburg. 
Secretary-Treasurer: Dr. Harvey F. Garrison Jr., 315 E. Capitol Pl., Jackson. 
Place: To be designated by society. Time: Yearly. 


NEBRASKA PEDIATRIC SOCIETY 
President: Dr. Herman M. Jahr, 1120 Medical Arts Bldg., Omaha. 
Secretary-Treasurer: Dr. Elmer W. Bantin, 440 Aquila Court Bldg., Omaha. 
Place: As announced by committee. Time: Third Thursday ‘of each month 
from October to June, inclusive. Dinner at 6 p. m. 


NortH CAROLINA PEDIATRIC SOCIETY 


President: Dr. W. Myers Hunter, 306 N. Tryon St., Charlotte. 
Secretary: Dr. J. R. Adams, 412 N. Church St., Charlotte. 


OKLAHOMA STATE PEDIATRIC SOCIETY 


President: Dr. A. L. Salomon, 1200 N. Walker St., Oklahoma City. 
Secretary: Dr. Ben H. Nicholson, 301 W. 12th St., Oklahoma City. 


SoutH CAROLINA PEDIATRIC SOCIETY 


President: Dr. D. Lesesne Smith Jr., 187 Oakland Ave., Spartanburg. 
Secretary-Treasurer: Dr. William Weston Jr., 1428 Lady St., Columbia. 


TENNESSEE STATE PEDIATRIC SOCIETY 


President: Dr. William E. Van Order, 546 McCallie Ave., Chattanooga. 
Secretary: Dr. Kinsey M. Buck, 1193 Madison Ave., Memphis. 


TEXAS PEDIATRIC SOCIETY 
President: T. A. Tumbleson, 2100 North St., Beaumont. 
Secretary-Treasurer: Dr. F. H. Lancaster, 4409 Fannin St., Houston. 
Place: Fort Worth. Time: Oct. 14, 1939. 


VirGINIA PEDIATRIC SOCIETY 


President: Dr. W. Ambrose McGee, 616 W. Grace St., Richmond. 
Secretary: Dr. John M. Bishop, Medical Arts Bldg., Roanoke. 


WEsT VIRGINIA STATE MEDICAL SOcIETY, SECTION ON PEDIATRICS 


President: Dr. J. L. Blanton, 207 Fairmont Ave., Fairmont. 
Secretary: Dr. Theresa O. Snaith, 450 Center Ave., Weston. 


LOCAL 


ACADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 
Chairman: Dr. N. C. Wetzel, 2103 Adelbert Rd., Cleveland. 
Secretary: Dr. Fred Rittenger, 10515 Carnegie Ave., Cleveland. 
Place: Cleveland Medical Library Bldg. Time: October, December, February 
and April. 
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ACADEMY OF MEDICINE, TORONTO, SECTION OF PEDIATRICS 


President: Dr. T. B. Verner, 170 St. George St., Toronto, Canada. 
Secretary: Dr. D. V. Hutton, 170 St. George St., Toronto, Canada. 


Bronx PEDIATRIC SOCIETY 
President: Dr. Samuel T. Levethan, 254 E. 184th St., Grand Concourse, New 
York. 
Secretary: Dr. David Greene, 910 Grand Concourse, New York. 
Place: Concourse Plaza Hotel, 16lst St. and Grand Concourse. Time: Every 
second Wednesday of each month, except June, July, August and September. 


BROOKLYN ACADEMY OF PEDIATRICS 
President: Dr. Benjamin Kramer, 6 Pierrepont St., Brooklyn. 
Secretary: Dr. John A. Monfort, 861 Carroll St., Brooklyn. 
Place: Kings County Medical Society Bldg. Time: Fourth Wednesday of each 
month, except May, June, July, August and September. 


CENTRAL New YorK PEpIAtTRiC CLUB 


President: Dr. Frank van der Bogert, 111 Union St., Schenectady. 

Secretary: Dr. Frank J. Williams, 58 S. Swan St., Albany. 

Place: Various cities in New York. Time: Third Thursday of April and 
September. 

CuIcaGo PEDIATRIC SOCIETY 

President: Dr. Joseph K. Calvin, 2376 E. 71st St., Chicago. 

Secretary: Dr. George F. Munns, 723 Elm St., Winnetka, III. 

Place: Children’s Memorial Hospital, 710 Fullerton Ave. Time: Third Tuesday 
of each month, October to May, inclusive. 


Da.ias PEpIATRIC SOCIETY 
President: Dr. Harold Nesbit, 1719 Pacific Ave., Dallas, Texas. 
Secretary-Treasurer: Dr. John E. Ashby, 3610 Fairmont Ave., Dallas, Texas. 
Place: Bradford Baby Hospital. Time: 1 p. m., second and fourth Saturdays 
of each month. 
Detroit PEepIaTRIc SOCIETY 
President: Dr. William O’Donnell, 1553 Woodward Ave., Detroit. 
Secretary: Dr. Robert Mason, 5140-2d Blvd., Detroit. 
Place: Wayne County Medical Society. Time: 8:30 p. m., first Wednesday of 
each month from October to June, inclusive. 


Futton County Mepicat Society, Pepratric SecTION (ATLANTA, GA.) 
Chairman: Dr. L. H. Goldsmith, 384 Peachtree St. N. E., Atlanta. 
Secretary: Dr. James P. Hanner, 384 Peachtree St. N. E., Atlanta. 


Place: Academy of Medicine, 38 Prescott St. N. E. Time: Second Thursday 
of each month from October to April, 8 p. m. 


Houston Pepratric Society 


President: Dr. James H. Park Jr., 3717 Main St., Houston, Texas. 
Secretary-Treasurer: Dr. Thomas J. Donovan, 2418 Travis St., Houston, Texas. 
Place: Houston Club. Time: Third Monday of each month. 


Kansas City (Missourr) Pepratric Society 


President: Dr. Urban Busiek, 200 E. Pershing St., Springfield, Mo. 
Secretary: Dr. Fred Speer, 2700 Parallel Ave., Kansas City, Kan. 
Place: Kansas City General Hospital. Time: On call. 
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Los ANGELES CouNTy MEDICAL ASSOCIATION, PEDIATRIC SECTION 


President: Dr. H. R. Cooder, 3875 Wilshire Blvd., Los Angeles. 
Secretary-Treasurer: Dr. Paul M. Hamilton, 248 E. Main St., Alhambra, Calif. 
Place: Los Angeles County Medical Headquarters, 1925 Wilshire Blvd. 

Time: Second Monday of February, April, June, October and December. 


MEDICAL SOCIETY OF THE CoUNTY OF KINGS AND THE ACADEMY OF MEDICINE 
OF BROOKLYN, PEDIATRIC SECTION 


President: Dr. Benjamin Stoloff, 1149 Eastern Parkway, Brooklyn. 

Secretary: Dr. Harry Apfel, 988 Park Pl., Brooklyn, N. Y. 

Place: 1313 Bedford Ave., Brooklyn. Time: 9:00 p. m., second Monday of each 
month, October to March, inclusive. 


MEDICAL SOCIETY OF THE COUNTY OF QUEENS, INC., SECTION ON PEDIATRICS 
Chairman: Dr. James Dobbins, 42-04 Ditmars Blvd., Long Island City, N. Y. 
Secretary-Treasurer: Dr. Edith A. Mittell, 144-38th Ave., Flushing, N. Y. 
Place: Queens County Medical Bldg., Forest Hills, N. Y. Time: Third Monday 

of October, January, March and May. 


MeEpIcAL SOCIETY OF THE DistRICT OF COLUMBIA, SECTION ON PEDIATRICS 


President: Dr. Harry H. Donnally, 1612 I St. N. W., Washington, D. C. 

Secretary-Treasurer: Dr. Harry A. Spigel, 2647 Connecticut Ave. N. W., Wash- 
ington, D. C. 

Place: Medical Society Bldg. 1718 M St. N. W. Time: 8 p. m., fourth 
Thursday of October, January, February, March and April. 


MEMPHIS PEDIATRIC SOCIETY 
President: Dr. Barton Etter, 376 S. Bellevue St., Memphis, Tenn. 
Secretary-Treasurer: Dr. Harry Jacobson, 1193 Madison Ave., Memphis, Tenn. 
Place: John Gaston Hospital. Time: Quarterly. 


MILWAUKEE PEDIATRIC SOCIETY 
President: Dr. Helen Jane Zillmer, 781 N. Jefferson St., Milwaukee. 
Secretary-Treasurer: Dr. Samuel E. Kohn, 425 E. Wisconsin Ave., Milwaukee. 
Place: Children’s Hospital. Time: Second Wednesday of each alternate month, 
beginning with February. 


New York ACADEMY OF MEDICINE, SECTION OF PEDIATRICS 
Chairman: Dr. Philip M. Stimson, 25 Claremont Ave., New York. 
Secretary: Dr. Lucy Porter Sutton, 168 E. 74th St., New York. 
Place: New York Academy of Medicine, 2 E. 103d St. Time: Second Thursday 
of each month from October to May, inclusive, 8:30 p. m. 


NORTHWESTERN PEDIATRIC SOCIETY 
President: Dr. Robert Rosenthal, 437 Lowry Medical Arts Bldg., St. Paul. 
Secretary-Treasurer: Dr. R. E. Nutting, 205 W. 2d St., Duluth, Minn. 
Place: Minneapolis, St. Paul, Duluth and Rochester. Time: January, April, 
July and October. . 


OKLAHOMA City Pepratric SOCIETY 


President: Dr. A. L. Salomon, 1200 N. Walker St., Oklahoma City. 
Secretary: Dr. G. R. Felts, 1200 N. Walker St., Oklahoma City. 
Time: Every month, except June, July and August. 
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PHILADELPHIA PEDIATRIC SOCIETY 


President: Dr. Samuel Goldberg, 4546 N. Broad St., Philadelphia. 

Secretary: Dr. Aims C. McGuinness, Children’s Hospital, 1740 Bainbridge St., 
Philadelphia. 

Place: College of Physicians, 19 S. 22d St. Time: Second Tuesday of each 
month from October to April, inclusive. 


PITTSBURGH PEDIATRIC SOCIETY 
President: Dr. James LeRoy Foster, Highland Bldg., Pittsburgh. 
Secretary-Treasurer: Dr. E. R. McClusky, 3200-5th Ave., Pittsburgh. 


Place: Pittsburgh Academy of Medicine. Time: Second Friday, alternate 
month from October to June, inclusive. 


RICHMOND PEDIATRIC SOCIETY 
President: Dr. Emily Gardner, 1100 W. Franklin St., Richmond, Va. 
Secretary-Treasurer: Dr. T. Stanley Meade, 913 Floyd Ave., Richmond, Va. 


Place: Richmond Academy of Medicine, 1200 E. Clay St. Time: 8 p. m,, first 
Thursday of each month, except July, August and September. 


ROCHESTER PEDIATRIC SOCIETY 
President: Dr. David Wolin, 16 N. Goodman St., Rochester, N. Y. 
Secretary: Dr. H. C. Soule, 16 N. Goodman St., Rochester, N. Y. 


Place: Rochester Academy of Medicine or arrangement by program committee. 
Time: Second Friday of each month. 


St. Louis Pepratric SocrETy 
President: Dr. Ralph L. Cook, 508 N. Grand Blvd., St. Louis. 
Secretary-Treasurer: Dr. Peter G. Danis, 634 N. Grand Blvd., St. Louis. 


Place: St. Louis Medical Society Bldg. Time: Third Friday of each month 
from September to June. 


SEATTLE PEDIATRIC SOCIETY 
President: Dr. Jay I. Durand, 1305—-4th Ave., Seattle. 
Secretary: Dr. Frederick B. Joy, 1215-4th Ave., Seattle. 
Place: College Club. Time: Third Friday of each month, 6:30 p. m. 


SOUTHWESTERN PEDIATRIC SOCIETY 
President: Dr. E. Earl Moody, 829 S. Alvarado Ave., Los Angeles. 
Secretary: Dr. Norman Nixon, 1136 W. 6th St., Los Angeles. 


Place: Jonathan Club of Los Angeles. Time: First Wednesday in January, 
March, May, September and November. 


UNIVERSITY OF MICHIGAN PEDIATRIC AND INFECTIOUS DISEASE SOCIETY 


President: Dr. Clement Smith, 1101 Beacon St., Brookline, Mass. 
Secretary: Dr. D. Murray Cowie, University of Michigan, Ann Arbor, Mich. 


WESTCHESTER County MEeEpDIcAL Society, Pepratric Section (NEW York) 
President: Dr. Norman Survis, 650 Main St., New Rochelle. 
Secretary-Treasurer: Dr. Elvira Ostlund, 131 Purchase St., Rye. 

Place: Grasslands Hospital, Valhalla, N. Y. Time: Third Thursday in October, 
December, February and April. 








